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Note the large and uniform enaser tates, made 
possible only by Fedders Individual 


Tube Construction. 


DURABILITY 


ACH of the Individual Cellular Tubes which form the core of this 
Radiator is dipped in a special high grade solder compound. This 
prevents leakage due to porous brass or corrosion. 

This radiator is extremely flexible and shock-resisting because each tube 
is firmly attached to the adjoining ones by six flat surfaces at its expanded 
ends, ins: ad of merely thin line edges or points as with hexagon or cellular 
“ribbon” types that resemble this in outward appearance. 

It will best withstand freezing because the water is everywhere in contact 
with flexible metal surfaces. 

Durability is another one of the reasons why the U. S. Government 
specified that this type only, must be used hereafter on its aeroplanes— 
the severest of all radiator service. 

Furnished in any width or height, and with a depth of from two to 
four inches. 











Durability is just one of several 


Fedders features—ask us FEDDERS MFG. CO., INC., Buffalo, N. . - 


about the others. 
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Do You Know What 
UTILITY Products 
Can Do For You? 


Did you ever stop to think that the 
great value of Utility Automotive 
Products can only be utilized when 
you know the products and what 
they are for? 





UTILITY PUMPS ~ . c : a ° 
for All Cars ‘ For every kind of a car, including UTILITY RIM 
Wrench for All Cars 


$12.00 - Ree 
Por Vords $7.50 Fords, some Utility product is de- $1.75 
signed. 
Investigate Utility products. They 
will make good for you. 





Hill Pump Valve Company 


MFRS. OF UTILITY PRODUCTS 
Archer Ave. and Canal St., Chicago 
Sales Department 


The Zinke Co., 1323 South Michigan Ave. 
Chicago, Illinois 
































j ine : samme ri UTILITY UNIVERSAL 
DISAPPEARING Wrench for All Cars 
For Fords, Price $38.50 — 


UTILITY PROTECTED HEATERS 
For All Cars, $9.00 to $25.00 
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Automotive Products 
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Necessary Internal Co-operation 


Between Employer and Employee 


Must Be Mutually Evolved 


Capital and Labor Are Equal Necessities in Modern Industry, 
Says Steinmetz, and Must Be Equally Represented in 
Management and Distribution of Profits 


EW YORK, April 11—Dr. Charles P. Stein- 
N metz of the General Electric Co. expressed 

his views on the present chaos in the labor 
situation and the strife between capital and labor 
before the editors of New York business papers 
to-day by declaring that the necessary internal co- 
operation between the organizations and the work- 
ers will never come about until both parties mutually 
evolve the scheme. It will not do for the scheme to be 
evolved by the organization and thrust upon the 
workers, because then it will be viewed with more 
or less suspicion by the workers, and will be con- 
sidered paternalistic to a greater or less extent. 

Many organizations have advanced schemes for 
closer co-operation with their workers, but these 
have not been favorably accepted by the workers 
solely because they originated with the organization 
and the worker had nothing to do with the formula- 
tion of them. In all such cases the worker does not 
accept such suggestions favorably even if they might 
work for his good. 

Internal co-operation that will be effective must 
come from the workers as well as the organization, 
and if a corporation has in mind evolving an im- 
proved scheme it is necessary for the workers to be 
given equal representation in the formulating and 


evolution of the plan. Such a plan, evolved under 
such conditions, will undoubtedly succeed if its 
fundamentals are correct, whereas such a plan 
evolved solely by the organization and thrust upon 
the workers would, in nine cases out of ten, not 
succeed. 

Dr. Steinmetz believes that the organization must 
make greater sacrifices, make much greater expen- 
ditures of money and go immeasurably farther than 
it has gone up to this time in co-operation of labor 
in order to solve the present labor chaos. He 
advanced many reasons for this: Generally speak- 
ing, the organization heads are much better educated 
than the workers and so should be expected to take 
a broader view of the case. Many of the organiza- 
tion are college graduates, whereas too many of the 
workers have had to leave school at 14 and have 
had no opportunity of completing their education. 
It is really natural to expect that those who have 
had to neglect their education cannot take as broad 
a view of the situation as those who have had the 
opportunity of going through college. Because of 
this, the organization must take a broader view than 
it is inclined to take, and must view with greater 
clearness the radicalism, or, perhaps, unbusiness- 
like view, expressed by many of the workers. 
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The results leading up to the present division be- 
tween capital and labor or between organizations 
and workers are historical, according to Dr. Stein- 
metz. It started when industry began growing and 
the factory owner could not keep in touch with his 
individual workers as he did at one time. This led 
to the appointment of superintendents, foremen, 
etc., whose acts ostracized workers to quite an ex- 
tent. The employer got out of touch with his work- 
ers; he drifted away from them, his mind was 
engrossed in the development of business and the 
progress of the worker was neglected. 


Inauguration of Labor Unions 


This led to the creation of labor unions which 
were started for offensive purposes and literally 
became a hostile camp to the organization. It has 
taken a generation or more to bring about this 
condition of hostilities and it is not going to be cor- 
rected in a day, a week, a month or a year. And 
bringing about the desired internal co-operation is 
going to be a long slow process, in which the organi- 
zation or employer must take the lead. 

Dr. Steinmetz outlined the various systems that 
have been used by organizations to obtain closer 
co-operation, but dismissed most of them as being 
unsatisfactory, and advocated a plan in which capi- 
tal and labor would have equal representation in 
each other—would be one group instead of two 
groups, namely, labor and capital. In his plan, 
labor would be equivalent to capital. The worker 
would have labor stock and the organization would 
have capital stock. Both organization and labor 
would share in the profits, getting dividends, one 
on capital stock and the other on labor stock. Both 
would share in the management; both capital and 
labor would be entitled to a fair rate of interest, 
capital on the money invested and labor on the 
wages for work done. All profits beyond this be- 
long to capital and labor, and should be divided 
as dividends, part on the capital stock and part on 
the labor stock. 

Dr. Steinmetz’s address complete follows: 


There is an old saying, “In unity lies strength and a 
house divided against itself must fall.” If that is true 
of anything, it is’true in Mother Industry, and particu- 
larly true to-day where modern civilization in the world’s war 
has practically become bankrupt, and we now, as receivers, 
have to reorganize the world again. Our industries must 
have co-operation to be successful, efficient; to be able to 
take care of the world’s work as it has to be done to redeem 
our civilization from what has occurred in the last few years. 
But is it possible? 


Interests of Capital and Labor 


The socialistic radical labor agitator tells us there can be 
no peace between capital and labor. They are inherently 
antagonistic and must fight to a finish because the interests 
of one are against the interests of the other. In industrial 
depression the employer as well as employed suffer. The 
old-time corporation president preaches to us that capital 
and labor interests are identical; that if the individual in- 
terests are trusted to his keeping that they will be taken 
care of. At the same time every child sees and knows that 
a dollar more paid out in wages means a dollar less profit 
and that the interests of capital and labor are different— 
entirely opposite in some respects. We cannot get any fur- 
ther in solving the problem if we take an extreme view one 


way or the other. Capital and labor interests are not iden- 
tical but are the same in some respects and opposite in other 
respects. In general, in any industry, those interests which 
have to do with. industry on the outside, customers, etc., are 
usually identical. 


How to Institute Co-operation 


Within the industry the interests of employer and em- 
ployee are often opposite to each other. There are relations 
in which capital and labor interests are identical and some 
in which they are not identical, but there are many other 
relations in our modern civilization where there are common 
interests and unidentical interests. Take buyer and seller, 
manufacturer and customer, landowner and renter. Many 
interests in common, and still we do not have warfare. They 
are not going to fight merely because there are some fea- 
tures where the interests are opposite. In all those relations 
where the relations exist as between employer and employee, 
there is no settlement of the condition by fight and war- 
fare; but on the contrary there are often, usually very often, 
friendly relations between the manufacturer and customer. 
It is not the historical relation, as we unfortunately find, 
in this one feature. Why is it necessary that employer and 
employees and capital and labor cannot get along in the same 
manner by co-operation? The reason is historical. Orig- 
inally the employer and employee bore an equal standing as 
regarding industrial power in the days of small manufacture. 
The organization of employers as represented by the forma- 
tion of industrial corporations meant an increased power on 
the side of the employer and a disadvantage to the employed, 
until labor organizations were formed; but conditions had 
already become hostile. 

How to bring the co-operation about; how to return to 
such conditions as should have remained operative, is the 
main problem, because we must bring about co-operation 
within our industry if we wish to meet the demands of the 
new world. 

It has taken two generations of development to bring 
about the present unfortunate situation where differences 
are settled by fighting. We cannot expect to secure this 
co-operation by merely wishing or talking about it. It is a 
long, slow, difficult work which will mean many setbacks, 
and we have to remain at it and fight for it. 


Employer Expected to Have Broader View 


Adjustment must come first from the employers, but not 
from any moral reason. The present situation is not the 
fault of labor more than capital. It is merely historical de- 
velopment of a situation beyond the control of man. The 
employer must have a broader view than the emplcyees. 
We must not forget that there are still many imperfections 
in our civilization. Most serious is that a large majority of 
men cannot enjoy complete education, as would be desirable 
for making the most of themselves, and heads of industry 
as a rule have the benefit of the broader education and must 
take the broader view of things. We cannot expect the same 
broad view of the one who left school at fourteen years of 
age as the one who has enjoyed a more extensive education. 
That the initiative must come from capital is realized. All 
through groups of occupations and industries we have talk 
on co-operation. We must realize it does not mean to spend 
a few dollars here and there, but the work is probably the 
most important development in the industrial field which 
faces us to-day, and men must devote their time and attention 
to it and must give high-grade service the same as those in 
charge of other administrations. We cannot expect to see 
any positive results until we are really willing to approach 
it more seriously in time, interest, quality of men and amounts 
of money devoted to bringing about industrial co-operation. 

Co-operation implies two parties working together, not 
one settling the matter and telling the other you must do 
that and that and then we will co-operate. Unfortunately, 
most of the serious efforts made in this direction have een 
of that character—that the employer has worked out plans 
and then. asked the employees to co-operate on those plans. 
Very often those plans are good and the whole scheme would 
have been satisfactory if it could have been worked out jointly, 
but it came as paternalism and was therefore tainted from 
the beginning. That is not co-operat‘on. 
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It is easy to say we must 
have co-operation; also to find 
fault. It is not easy to make 
suggestions how it should be 
done and how the present 
strained relations between 
capital and labor should be 
overcome. Probably there is 
no single way to bring about 
true co-operation. It depends 
largely on local conditions 
and social conditions. In 
short, there is not a broad 
and single way. Before we 
try to find out let us dis- 
cover the relation of Mother 
Industry. One attitude, the 
attitude of the old-time em- 
ployer, which means industry 
is private property of the 
one who supplies the capital. 
That is the old-time relation 
where industry is private 
property of the owner, which 
recognizes only capital and 
not labor. This relation was 
destroyed forever at the mo- 
ment when President Roose- 
velt interfered in the anthra- 
cite coal trouble and brought 
both sides to terms. The 
other extreme is the socialis- 
tic conception that all wealth 
is created by labor and that 
all wealth therefore belongs 
to labor and that capital is a 
parasite on labor due to hav- 
ing acquired a monopoly of 
the means of production. At 
present industrial production 
requires capital and labor, 
Both are necessary. Labor 
unrest is a demand for a 
share of the profits of indus- 
try and a share in the man- 
agement of industry. This 
is the final foundation of all 
our social unrest. Since they 
are both necessary it is right that they both demand a right 
in the share of the profits and management of industry. 
There are several ways—mostly unsuccessful. One way, 
welfare work, which is important and useful but offensive 
and insulting, by being forced on labor in a paternalistic 
manner. It is appreciated where not done as a welfare work 
but merely as a matter of corporate self interest. We must 
realize quality of one’s work depends on conditions under 
which work is done. That makes the difference in the self- 
respect and quality of the man. This will not bring about 
co-operation. We must not use the name welfare work. It 
should be called an Industrial Relation Department or Com- 
mittee, instead of Welfare Department. The most difficult 
thing in co-operation is to put yourself in the other’s place 

and see things as he sees them. 

’ Another attempt which has been made is the attempt of 
getting closer relation by the bonus system, giving bonuses 
during times of industrial prosperity and getting the em- 
ployee interested in the industry. To some extent that is all 
right. Semewhat of paternalism. It may be all right in 
Germany, where people have been trained to look up to their 
masters as superiors, but leaves a bad taste among Amer- 
icans. They are prone to ask, “Why not give us an increase 
of wages instead of a bonus?” The bonus system has the 
disadvantage of sharing only in profit, not in management. 

Another attempt is the committee system, claimed to have 
been successful in England. There are several forms. There 
are the committees elected by employees which take up with 
employers all relations of mutual importance and interest, 
arbitrating wages, hours, etc. Another form is joint com- 





R. CHARLES PROTEUS STEINMETZ was born 
in Silesia and educated in Berlin and Zurich. He 
came to America more than 30 years ago and is at pres- 
ent chief consulting engineer for the General Electric 
Co., Schenectady. When Steinmetz reached America he 


had just $10 in his pocket. 
capped as very few men are, and yet has risen by sheer 
force of will and intellect to a commanding position as 
a worker and a thinker. He has written many books 
on various subjects and is considered by many to be the 
greatest electrical engineering genius in the world. 


mittee, half of which is 
elected by employees and 
half by the corporation. This 
appears to have very much 
in its favor. There are, how- 
ever, some difficulties. The 
most serious difficulty is that 
labor has its own organiza- 
tion, and such action is apt 
to be taken by labor unions 
as not recognizing them. 
Labor unions claim that they 
represent the employees. 
Facizs show in many cases 
that they are right, because 
while union men may often 
have a minority among em- 
ployees, when serious ques- 
tions arise, experience very 
often shows that the majority 
of _non-union workers take 
the lead of the union rather 
than the non-union commit- 
tees. Shop committees are 
liable to be considered as 
eliminating the labor unions 
by putting up a rival union. 
While leaders of industry 
recognize the necessity of co- 
operation, unions of labor or- 
ganizations have not yet re- 
alized the advisability of co- 
operation in industry. But 
there is another side. Do we 
want the committee system? 
Let us assume it is success- 
ful. <A board of directors on 
one side and a labor commit- 
tee or committees on the 
other. Is this not another 
warfare by organizing two 
different parties? The last 
is wage dividend. Mother In- 
dustry requires capital and 
labor. Therefore both are 
entitled to share in the prof- 
its. Capital is entitled to a 
fair rate of interest on the 
money invested and labor is entitled to a fair rate of wages 
for the work done. All profits beyond that belong to capital 
and labor. These should be divided as dividends, being divi- 
dends on capital stock, the other being divided on labor stock 
as found by yearly wages. This system is in operation in a 
number of corporations, in electric utilities companies and 
others. It lacks provision for share in the management. 
But we could carry it further and recognize labor as equiva- 
lent to capital and give the labor stockholder the same right 
as the capital stockholder in the management. This would 
be revolutionary, but both would share in the profits, getting 
dividends, one on capital and the other by labor stock. Both 
share in the management (labor union officials could hold the 
proxies). This does not set up rival administration, but 
brings about joint control by evolution and not by revolution. 
The question is: How far should employees be recognized as 
stockholders? Should every one, even if he joined yesterday, 
vote to-day? There are many things that show that only 
those who have been with the organization for a number of 
years should be recognized as wage stockholders, taking part 
in dividends and management. We could set the limit at ten 
years. There would not be many and would not make any 
radical change in industry, and every year or so we could 
change the minimum, going down to six or five years. This 
would eliminate any opposition except from the extreme 
socialists who refuse to recognize capital at all. 

Finally, leave only laboring men as stockholders. This 
revolution could be brought about by evolution if desired. 
This could be carried to full socialization of society by evolu- 
tion, as the final outcome of our industrial development. 


He is physically handi- 
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Gear Makers Hold Successful Meeting 


Company Representation in American Gear Manufacturers’ Association 
Doubled Within a Year—Progress Made in Standardization 
Work—Technical Papers Read and Discussed 


By P. M. Heldt 


ORK on its standardization program and the reading 

V \ of technical papers filled most of the 3 days’ session 

of the American Gear Manufacturers’ Convention held 
at the Hotel Statler in Cleveland on April 14,15 and 16. The 
Association is a rapidly growing one, as is shown by the fact 
that while at the time of the meeting at White Sulphur 
Springs, W. Va., last year there were only 32 member com- 
panies, the number had increased to 59 at the time this meet- 
ing was called, and several more were added in the course of 
the meeting. As President Sinram expressed it in his in- 
augural address, most of the manufacturers of cut gears are 
now represented in the Association. 

The present meeting brought the Association to the close 
of its second year. In his inaugural address President Sinram 
said that the third year of the Association’s activities opened 
with our country and business confronted with many large 
problems, and that few would question the statement that 
the future would demand radical changes in many directions. 
In the evolution already under way, co-operation would light 
the way to many of the problems arising. The character and 
extent of this co-operation would measure the influence of the 
American Gear Manufacturers’ Association and would have 
a distinct bearing on the stability of the industry. 


President Sinram’s Address 


Mr. Sinram quoted Otto Kahn, the eminent New York 
banker, who, in a recent address before the Cleveland Cham- 
ber of Commerce, stated that the United States was facing 
the greatest era of prosperity in its history, and, farther, that 
this country would stand fast no matter what happened in 
Europe. Nearly a year ago, at the White Sulphur Springs 
meeting, in speaking of the Gear Makers’ Association, he had 
made the statement that “The foundation had been completed 
and was substantial.” Notwithstanding the unprecedented 
demands upon industry during the interval, the American 
Gear Manufacturers’ Association had made progress. 

Membership in the A. G. M. A. had become a valuable asset 
to the gear manufacturer. The second year of the Associa- 
tion closed with over 60 interests privileged to use its mono- 
gram, these being represented by more than 120 leaders of 
the art. Few were the representative manufacturers of cut 
gear who were not affiliated with the A. G. M. A. This mem- 
bership evidenced a desire and willingness to co-operate, and 
an appreciation of the value of the exchange of ideas on sub- 
jects of common interest. 

Referring to the subject of standardization, Mr. Sinram 
said the evolution of gear standards was an obligation the 
gear makers owed not only to themselves, but to the collective 
gear purchasers and the enginering world. While gear stand- 
ardization in the aggregate was a task of considerable magni- 
tude, a start with the simpler phases would form the founda- 
tion on which they might build successfully. Definite and 
specific standards would be recommended for the consideration 
of the Association in the near future. 

Demands of the war and other conditions had restricted 
progress during a part of the year just closing. However, a 
most successful meeting solely in the interests of standard- 
ization was held in Buffalo in February. Another meeting 
was held at Buffalo on March 27 by the Commercial Standard- 
ization Committee, and as a result definite and specific rec- 
ommendations would be.submitted for consideration to the 
Association. 


Some, consideration had been given to the formation of a 
division or bureau to adjust controversies as to product be- 
tween manufacturer and purchaser—a plan to insure equi- 
table settlement without litigation. Times and conditions 
considered, the A. G. M. A. was to be congratulated on its 
progress and the present state of the organization. A suc- 
cessful industrial organization had been developed under 
most abnormal conditions and was now available for service. 
To be of greatest benefit to the membership now demanded 
activity in practically every phase of Association endeavor, 
and the success of the A. G. M. A. was the responsibility of 
every representative. 


Standards Committee Meeting 


After the official welcome to Cleveland by a representative 
of Mayor Davis and the reading of President Sinram’s in- 
augural address, the meeting was turned over to Chairman 
F. B. Waterman of the Standards Committee. The entire 
afternoon of the first day was devoted to reports of various 
subcommittees of the Standards Committee and discussions 
thereon. Reports were made by the following sub-commit- 
tees: Spur Gear, Bevel and Spiral Bevel Gearing, Worm, 
Worm and Spiral Gears, Herringbone Gears, Sprockets, Com- 
posite Gearing, Gears and Pinions for Electric Railways and 
Mine Locomotives, Hardening and Heat Treating, Inspection. 

None of the work of the sub-committees was in such shape 
that final action could be taken on it, and the recommendations 
definitely adopted as standards at this meeting of the Asso- 
ciation. Hence it is not considered advisable to go into the 
details of the reports and discussions. 

The greatest progress had been made by the Commercial 
Standardization Committee, which had worked out a blank 
contract form which it is expected the Association will defi- 
nitely adopt immediately. 

This will form the basis of any contract entered into for 
the manufacture of cut gears by members of the Associa- 
tion, and covers all the points that come up in doing such 
work. 

Technical Session 


What may be described as a technical session of the meet- 
ing took place Tuesday forenoon, when three papers on sub- 
jects of interest to gear makers were read. The first paper 
on “Gear Steels,” was by Dr. J. Heber Parker of the Carper- 
ter Steel Company. We expect to reprint this paper in ful 
in an early issue of AUTOMOTIVE INDUSTRIES. Mr. Parker 
said that cut gears might be conveniently divided into three 
classes, namely, gears for automotive, electric car and com- 
mercial or jobbing use, respectively. They might also be 
divided into two classes according to the grade of steel used 


_and the kind of heat treatment given it, into case hardened 


and tempered gears. 

The question had often been asked as to which of these two 
classes was the better, but the only answer that could be 
given was that each was best adapted to a particular class 
of work. Tempered steel gears were best for clash gears, 
while case-hardened gears were best for constant mesh gears. 
With tempered geais, misalignment of shafts was sometimes 
a cause of pitting. This could be cvercome by a change in 
the drawing temperature and sometimes by an increase in the 
length of gear face. 

Dr. Parker said that there were in use six grades of steel 
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for automotive gears, and he gave a table showing the chemi- 
cal compositions and the physical properties of these steels. 
It is of interest to note in this connection that the elastic 
lin.it of the core material of case-hardened gears made from 
these steels varies from 50,000 to 150,000 lb. per sq. in. 


Discussion of Dr. Parker’s Paper 


This paper was followed by a lively discussion. E. J. Frost 
asked the speaker whether he had made any experiments 
to determine what percentage of phosphorus and sulphur was 
necessary to produce any harmful effect on the properties of 
steel. Dr. Parker said that the impression that phosphorus 
and sulphur were very detrimental constituents had been 
handed down from the dark ages. During the war the Stand- 
ardization Committees of the Society of Automotive Engineers 
and the American Society for Testing Materials had let down 
the bars on phosphorus and sulphur to a large extent, simply 
because it was impossible to obtain steel in the large quanti- 
ties required under the rigid specifications as to these two 
elements which had previously been insisted upon. 

Dr. Unger of the Carnegie Steel Co. had made some tests 
with high sulphur steels in which the excess sulphur was 
added to the steel in the mold, and his results showed that 
aun excessive sulphur content had no deleterious effect, but 
this method of adding the sulphur had been objected to by 
some of his colleagues. 

Dr. Parker said that the greatest value of a low sulphur 
in steel was really the fact that it was a criterion of the 
conditions under which the steel had been produced, because 
sulphur could be eliminated only by means of a reducing slag, 
and the fact that there was a low sulphur content therefore 
showed that the steel had been made in a reducing atmos- 
phere. In order to show the real effect of sulphur on the 
physical properties of steel, it would be necessary to run a 
big open-hearth heat, and that of course would be an ex- 
pensive undertaking. 

A question was also asked as to whether there was not a 
tendency toward non-uniformity in the quality of 3% per 
cent nickel steel. Dr. Parker said that this steel had a ten- 
dency to laminate, and as a result showed low values in 
transverse tests. The addition of a moderate amount of 
chromium overcame this tendency. 

Dr. Parker also made repeated references in his paper 
to the subject of shock tests and drop tests. This matter was 
also referred to in the discussion and it was then brought out 
that it was almost impossible to make a comparison of the 
results of such tests obtained by different observers, owing 
to the use of different machines and to different conditions 
in making the tests. The suggestion was made in this con- 
nection that the American Gear Manufacturers’ Association 
might take it upon itself to standardize a shock test and a 
shock testing machine for gear material. 


Value of Vanadium Steel 


A question was also asked the speaker in regard to the 
value of vanadium steel. His answer was that his company 
did not believe in the use of steels containing minute quan- 
tities of vanadium, of the order of 0.08 per cent. Vanadium 
steels had been exploited by the sellers of ferro-vanadium. 
The point had been made that the vanadium steels had bet- 
ter machining qualities than chrome nickel, and other high- 
grade steels, but here they ran up against the difficulty that 
there was no recognized test for machinability. Steels con- 
taining an appreciable vanadium content were of very high 
quality, but with vanadium climbing rapidly back to its old 
price of $10 per lb. the outlook for the popularization of these 
steels was rather discouraging. 

Dr. Parker was also asked regarding the respective merits 
of the scleroscope and the Brinell machine for testing hard- 
ness. He said that one advantage of the scleroscope over 
the Brinell was that it could be used on any finished surface 
without destroying that surface. A _ scleroscope no doubt 
could be used very well for inspection purposes. That is, 
after it had once been decided that a material should show a 
certain scleroscope hardness, the instrument was well adapted 
for quickly determining whether or nct the parts were up 
to this degree of hardness. But where it was decided to make 
comparative tests the Brinell instrument was preferable, at 
Jeast up to about 400 points. 


Reference was also made in the paper to air-hardening 
chrome nickel steels, and in answer to a question the speaker 
said that these were introduced by Derihon of Belgium, and 
only a small amount found its way to this country previous to 
the war. This steel contained 0.30 per cent of carbon, 1.5 per 
cent of chromium and 4 per cent of nickel, and its most valu- 
able characteristic was that it hardened in the air without 
practically any distortion. 

The usual plan was to place the parts on an iron plate 


which was inserted into the furnace and heated up to a mod- 


erately high temperature, after which the plate was with- 
drawn and the parts allowed to cool in the air. A scleroscope 
hardness of 70 is about the limit obtainable with this steel. 
Unfortunately this steel is very hard to machine, and an- 
other difficulty is that it must be annealed within very nar- 
row temperature limits. Where it is essential to have a hard 
surface without distortion this steel has its uses. During 
the war it was employed for the connecting rods of aircraft 
engines. 

In order to obviate difficulty from distortion, some people 
in manufacturing case-hardened gears first rough them out, 
carbonize and quench them. Then the gears are annealed, 
finish-cut and rehardened. 


Worms and Worm Wheels 


The next paper on the program was one on “Worms and 
Worm Wheels,” by G. W. Carlson of the Timken-Detroit Axle 
Co. and was of an elementatry character. Mr. Carlson 
brought out the fact that in the early years worm gearing 
was used chiefly to effect a very large reduction in speed; 
this necessitated very short leads and resulted in a low 
efficiency of transmission. People had formed an idea that 
whereas in spur and bevel gears the motion was very largely 
of a rolling character and there was only a slight amount of 
sliding motion, in worm gearing the motion was almost 
entirely sliding. 

However, recent advances in the design of worm gearing 
had resulted in an increase of rolling and a decrease in sliding 
motion. Asked as to how this had been brought about, Mr. 
Carlson said by the adoption of a constant lead angle of 
45 deg. and a pressure angle of 45 deg. taken on a line tan- 
gent to the tooth base circle of the wheel. 

Mr. Carlson was asked whether the chief object in view in 
the selection of this large pressure angle was not to secure 
more space to get a grinding wheel in between the teeth, 
to which query he replied that the design of the gear had 
been perfected in England by the David Brown Co., and that 
he was not in position to. give the reasons for the choice of 
pressure angle. 

J. B. Foote gave some points regarding the use of worm 
gearing in tractor drives. He said there was a great differ- 
ence in the conditions of operation of the final drive gears in 
motor trucks and motor tractors respectively. In plowing 
with a tractor the machine pulls under nearly full load some- 
times for a distance of three-quarters of a mile or so without 
letup, and under these conditions the oil film is forced out 
from between the teeth, with the result that the draft is as 
much as 25 per cent greater when approaching the end of the 
field as when first beginning the furrow. Naturally, there 
is also a great deal of wear on the gear. Therefore, in de- 
signing a tractor worm gear the aim should be to make it 
large enough to prevent the forcing out of the oil film, but 
if this is done there will not be sufficient ground clearance. 
He was, therefore, of the opinion that the worm gear was 
not as well adapted to tractor transmission as to truck 
transmission. 

E. J. Frost read a paper on “Proper Sizes and Materials 
for Gears for Tractor Construction.” We expect to reprint 
this paper in full in an early issue of AUTOMOTIVE INDUS- 
TRIES. The main point of Mr. Frost’s argument was that by 
the use of high-grade alloy steels in tractor construction the 
necessary sizes of gears and shafts could be much reduced 
and thus the proper enclosure of the working parts greatly 
facilitated. 

The entertainment features of the convention, in charge 
of J. C. MeQuiston of Pittsburgh, were also a great success. 
They included a banquet at the Statler and an automobile 
tour through the city of Cleveland. 
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Side and front views of the new Twin City tractor 


Twin City 12-20 Kerosene Tractor 


A Three Plow Tractor with Double Intake and Exhaust Valves, Enclosed Drive, 
Pressure Lubrication, Thermostatic Temperature Control, Backbone 
Frame Construction and Front Spring Suspension 


By P. M. Heldt 


year has elicited more favorable comment than the 

Twin City 12-20 which was introduced to the trade 
at the New York and Kansas City shows. It is the prod- 
uct of the Minneapolis Steel & Machinery Co., and is 
built from designs of two well-known members of the 
S. A. E.: H. C. Buffington, who is responsible for the 
engine, and A. W. Scarratt, the company’s tractor engi- 
neer. Some of the advanced features embodied in the 
design are removable cylinder liners, counterbalanced 
crankshaft, double inlet and exhaust valves in the cylin- 
der head, thermostatic engine temperature control, com- 
pletely enclosed drive, backbone frame construction and 
spring suspension in front. The machine is to be turned 
out on a quantity basis at a moderate price, and there 
is little doubt that it will be a strong factor in the tractor 
market. 

The cylinder bore is 414 in. and the stroke 6 in. The 
rating of 20 hp. on the belt is very conservative, as a 
maximum of 35 hp. is developed on kerosene and 40 hp. 
on gasoline at the governed speed of 1000 r.p.m. With 
gasoline, a brake mean effective pressure of 93 lb. per 
square inch is thus obtained, and with kerosene about 
82 lb. These figures are considerably above the pressures 
obtained from conventional tractor engines, and reflect 
the favorable influence of the double valves and the 
rational form of combustion chamber. 

The cylinders, together with the upper half of the 
crankcase, are cast in a single block, into which are in- 
serted the cylinder liners. These liners form the entire 
cylinder wall, and have a bearing or guide at both ends. 
At the lower end a groove is turned in the guide, which 
is filled with packing material, while at the upper end 
the liner is formed with a flange, which is fitted to a 
ground seat. The lower end of the liner is tapered both 
inside and outside, so chat it can be readily inserted 
into the cylinder block and the pistons and their rings 


Nye of the new tractors put out during the past 


can be easily introduced into the cylinders from the lower 
end. The cylinder head is cast separately, and this per- 
mits of seating the valves directly on the metal of the 
head and thoroughly water-cooling both the valve seats 
and the valve stems. 

The bottom half of the crankcase is made of sheet 
metal, and two dash plates containing the splash troughs 
are inserted into the base. The crankshaft is 2% in. 
in diameter, and is carried in three main bearings, all 
supported from the upper half of the case. Balance 
weights are forged integral with the four short arms of 
the crankshaft. The connecting-rod bearings measure 
2°%4 x 2% in., and the dimensions of the main bearings 
are as follows (front to rear): 24%, x 3 1/16 in., 2 11/16 
x 2° in., and 234 x 4 in. The camshafts also are sup- 
ported in three bearings each, and are so arranged that 
they can be withdrawn from the forward end of the 
engine. The shafts are 114, in. in diameter, and the three 
bearings are of the following dimensions (front to rear) : 
1% x 2% in, 1% x 2% in., and 14 x 2% in. These 
camshafts run in bronze bushed bearings, and have the 
driving gear bolted to an integral flange at the forward 
end. 

The valves are arranged in the head at the corners 
of a square, the two on one side of the engine being the 
inlet valves, and the other two the exhausts. They have 
a clear diameter of 1% in. 

It will be seen from the cross-sectional drawing of 
the engine that the piston, when in the topmost position, 
projects slightly above the cylinder liners, and the entire 
compression space is within the cylinder head casting. 
This obviates the necessity for counterboring the liner 
from the top end. Pistons are made of cast iron, and 
are of conventional design, with three %4-in. compres 
sion rings at the top end and an oil scraper ring at 
the bottom end. They re 5 in. long, and it will be 
observed that the bearing _urface is about equally divided 














April 17, 1919 


AUTOMOTIVE INDUSTRIES 


837 


THE AUTOMOBILE 


between the upper and lower ends. The piston pin is 
secured in one of the piston bosses by means of a pin 
screw, which is secured in position by a lock nut and 
a cotter pin, the latter inside the piston pin. There 
is nothing special to note in regard to the construction 
of the connecting-rod, except that the cap is held on by 
four bolts and that it is provided with a substantial oil 
splasher. 

The valves are operated through the intermediary of 
rockers and tappet rods. These tappet rods are formed 
with ball ends at top and bottom, the bottom end resting 
in a suitable socket in the bottom of a thimble-shaped 
push rod, which bears directly on the cam, thus forming 
a mushroom type cam follower. Similarly, the top end 
fits in a socket formed in a headed pin set into the end 
of the rocker lever. The valve guides have inserted bush- 
ings, and the rocker arms are provided with set screws 
for the purpose of adjusting the clearance. Each pair 
of like valves in a cylinder is operated through a single 
tappet rod, but each valve is separately adjustable. The 
valve rockers are mounted on a hollow shaft, which can be 
oiled through oilers on top of the pressed-steel valve 
housing, so that it is not necessary to remove this hous- 
ing when it is desired to oil the valve mechanism. The 
shaft is carried in bearing brackets bolted to the cylin- 
der heads. Oil tubes are screwed into the tops of these 
bearing brackets and project through the valve cover. 
The valve cover is formed with an outward flange where 
it joins to the cylinder head, and is held in position 
by means of nuts on the oil tubes. There is communi- 
cation between the valve chamber on top of the cylinder 
and the crank chamber, and the crankcase breather is 
located on top of the valve cover. This places the breather 
in a high position, where there is likely to be less dust 
in the air. It also tends to carry some of the oil mist 
from the crankcase up into the valve chamber, and 
thus keep all parts lubricated. Contrary to common prac- 
tice, the breather does not also serve as an oil filler, a spe- 
cial filler being secured to the forward one of two hand 
hole cover plates on the right side of the crankcase. 

The cylinder block is cast with two compartments on 
each side, through which the tappet rods pass. These 
are open at top and bottom, but there is no opening in 
the outside wall, hence the usual valve cover plates are 
missing. Owing to the absence of these covers, and the 
fact that the cylinder block is straight from top to bottom, 
without the usual break at the bottom of the water jacket, 
and merges gradually into the crankcase, the engine is of 
unusually clean-cut appearance. 

The engine is equipped with a Holley 114-in. kerosene 
carbureter. The latter draws air through a dry-type 
air cleaner, and fuel is fed to it by gravity from a tank 
having a capacity of 23 gal. of kerosene. There is also 
a gasoline tank of 3 gal. capacity, gasoline being used 
for starting. The location of the two fuel tanks is 
clearly shown in the side view of the complete tractor, 
the main tank, which is of cylindrical section, being 
placed on a saddle over the forward part of the trans- 
mission, and the small tank being secured to the rear 
side of the large one. The main fuel tank forms the rear 
support of the engine hood. The Bennett air cleaner is 
located directly beneath the carbureter, on the right- 
hand side of the engine. A Pierce centrifugal governor 
is used, and is located close to the carbureter, acting on 
a separate throttle in an insert in the inlet pipe. 

Ignition is by a Bosch high-tension magneto, with im- 
pulse starter. The magneto is located on the left side of 
the engine, toward the rear, and is driven through the 
pump shaft, which in turn is driven through a flexible 
joint from a gear meshing with the exhaust camshaft 
gear. The governor, which is set to control the speed 


of the engine at 1000 r.p.m., is completely enclosed and 
sealed. Provision is made for fitting a speed indicator 
which will show the operator whether the engine is 
working properly, and when it is overloaded. This is 
not a part of the regular equipment, but is furnished 
at an extra charge. S. A. E. %-in. spark plugs are 
used, and are screwed into the cylinder head casting 
from the side. 

A Spirex radiator, with cast-iron top and bottom tanks 
and side spacers, is fitted. Water is circulated througk 
it by means of a centrifugal pump, the outlet flange of 
which bolts directly against the engine casting. A 4-blade 
20-in. fan is mounted on the engine, back of the radiator, 
and is driven through a 2-in. flat belt, the tension of 
the belt being maintained automatically by a coil spring 
pulling on the long arm of the bell crank bracket sup- 
porting the fan. The outlet from the cylinder jacket 
is at the forward end, and it is within this outlet fitting 
that the Sylphon thermostat is located. The entire cool- 
ing system has a capacity of 7 gal. 

Lubrication of the crankshaft is by force feed. The 
gear-type oil pump is secured to the outside of the gear 
housing, being driven from the forward end of the 
pump and magneto drive shaft, and draws oil from the 
bottom of the crankcase through an outside pipe. It 
delivers oil into a main “  .ributer pipe in the side wall 
of the crankcase, from~ 1. h there are branches to each 
of the three main bearings. There is an automatic relief 
on the oil pump, which prevents the oil pressure exceed- 
ing a certain value. Oil holes are drilled in the crank- 
shaft from the main to the connecting-rod bearings, and 
lubrication of the cylinder and piston-pin bearings is 
effected by both spray and splash. The large oil pockets 
forward on the camshaft bearings deserve notice. 

The engine is mounted as a separate unit upon a front 
frame casting which bolts up to a bell housing on the 
forward end of the transmission case, thus insuring 
perfect alignment of the engine and transmission units. 
The bottom tank of the radiator forms part of the frame 
casting. 

The engine power is delivered to the transmission 
through a Borg & Beck clutch operated by a foot lever. 
Access to the clutch for inspection or adjustment is 
provided for by a large hand hole in the bell housing. 

The fuel tanks are mounted on a cast-iron saddle, 
which in turn forms a large cover plate over the clutch 
and gear-shifting mechanism. 





Operator’s seat and controls of the Twin City tractor 








AUTOMOTIVE INDUSTRIES April 17, 1919 


38 


& 


AUTOMOBILE 


THE 














S]SNDYXA AYZ 4AYZO AY} JD ASOY} PUY saynzUt 
au, Buieg apis auo uo asoy} ‘asnnbs wv fo suausod. ay}? 2D poay sapuyho ay. Ur a4D saajnDA 
yqunm paddinba aq 0} auhiua 40,904} Jsayf yz sv Yyorym ‘aubua 4020043 fing way ay, fo shumnsp ]pUuojJIas pua PUD aprg 























a i 


x 
ste ah ti 


*SOQ] DQ FENDYXA PUY OYD}PUI a] qiop 









































es . cm , =) 
1 ee yy ——— | 7 iQ) ” 
(Sq |L_¢ ir 
Kes] IL Je Pf 
—] {7 \ ‘} ) 
— a oA | H 
la) H i i - 
Hl | | |S] i een! fi 
H | ty j py} | 
H | | | lie tal H | 
Hl | a 
IS iO 
lens 





























J 


i py f 
a a _i 3a ioe | 
— BL _ Ge 
| i oe 1 


\ | | aad 
> eee een} jf HW ») 7 
a - Aran Ar/ \ sear — sey \ , 


























QUISUW IOJOLIY IATeA-UI9}XIC I9OpUTTAD-INOY AYO UIML 














* 


April 17, 1919 - AUTOMOTIVE INDUSTRIES 83¥ 
THE AUTOMOBILE 


The power is delivered from the clutch shaft to the 
first countershaft through a pair of bevel gears. Two 
sliding change-speed pinions are mounted on this splined 
countershaft, which in turn engage either the high or 
low-speed intermediate gears mounted on the interme- 
diate shaft, with the main drive pinion between them. 

The main pinion engages the differential ring gear 
secured to the differential spider, in which four pinions 
are mounted. These in turn engage with the two differ- 
ential bevel gears into which the splined inner ends of 
the rear axles are fitted. The two forward speeds are 
2.2 and 2.9 m.p.h., and the reverse is 1.75 m.p.h. Gear 
reductions are 51:1 for the high and 68:1 for the low 
gear. 

The differential is assembled as a complete unit, and 
is rounted independently on large Hyatt roller bearings 
located at the inner ends of the axle housings. 

The transmission case and front frame castings are of 
semi-steel. All transmission gears, except the two large 
intermediate gears and the differential ring gear, are 
steel drop forgings, accurately machined and case-hard- 
ened to insure maximum service. The two large in- 
termediate gears and the differential ring gear are 
rolled steel forgings of 0.45 carbon steel, accurately ma- 























chined and heat treated. All gears are of generous pro- 
portions and are of the 20-deg. stub-tooth type. 

The transmission shafts are made of 0.40 carbon steel, 
heat treated, and ground to exact limits, and possess 
great strength. They are mounted on Hyatt roller bear- 
ings throughout, and wherever thrust loads are encoun- 
tered, due to bevel gears, ball thrust bearings are em- 
ployed. The clutch shaft is piloted on a single annular 
ball bearing mounted in the flywheel. The total gear 
reduction for either forward speed is accomplished in 
three steps. The entire transmission runs continually 
in a bath of oil. Transmission lubrication, therefore, 
requires absolutely no attention on the part of the oper- 
ator. 

The drive wheels are 50 in. diameter and 12 in. face, 
with flanged rolled-steel rims and forged-steel ‘““Tee” 
head spokes. The hubs are splined, and are a push fit 
on the rear axles. Each is secured in place by a large 
castle nut which clamps the wheel against a shoulder 
on the axle. 

The drawbar, which is a steel drop forging, spring 
mounted, provides a liberal lateral adjustment and is 
attached to the rear part of the transmission case. A 

(Continued on page 877) 





Sectional plan of Twin City tractor rear axle and transmission 
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Believes in Four-Cylinder Engines 


Declares Smooth Operation Is Possible with Four-Cylinder 
Design as Well as with Greater Number 
of Cylinders 


By Lawrence H. Pomeroy * 


lack of attention which has been paid to the 

possibilities of the four-cylinder engine in its 
application to the first-grade automobile. One feels 
that, as a result of the earlier development of the 
four-cylinder engine in America, which tended to- 
ward large engines running at comparatively low 
speed, the line of recent development has been to- 
ward the multi-cylinder engine, in conjunction with 
a very low top-speed gear ratio. So that from the 
point of view of the motor, the impulses per revolu- 
tion are increased in proportion to the number of 
cylinders, and from the point of view of the car as 
a whole, the revolutions of the engine are increased 
in accordance with the gear ratio. 

The general effect is, therefore, that the tendency 
of design has swung heavily in the direction of ob- 
taining even engine torque at low car speeds. It 
seems questionable as to whether the effect men- 
tioned is worth the considerations involved in pro- 
ducing it. 


Mi: first impression of American design is the 


Smoothness of Four-Cylinder Engine 


The capacity of the senses to appreciate variations 
in engine torque, or, to speak more correctly, varia- 
tions in engine torque reaction, is limited. For ex- 
ample, in using alternating current for electric 
lamps the eye cannot detect any variation in the in- 
tensity of the light if the periodicity of the alternat- 
ing current is more than 40 cycles per second. The 
eye is probably the most sensitive of the human 
organs, and it would be a matter of considerable in- 
terest to determine the corresponding periodicity 
which could be detected, arising from torque varia- 
tion in an automobile. In fact, the experience 
gained in Europe during the past 4 years is that, 
with the four-cylinder engine, the smoothness of 
running, even at quite low car speeds, is such that 
it is very difficult, indeed, to distinguish between a 
four-cylinder engine and one with six or more 
cylinders. 

The simplicity of the four-cylinder engine from 
other points of view is apparent. Its chief defect— 
that is, the fact that severe secondary unbalanced 
forces are set up which produce annoying periods 





*Editor’s Note.—L. H. Pomeroy recently arrived in the U. S. A., 
where he hopes to remain and establish manufacturing connections. 
In England he was chief engineer and executive manager of the 
Vaurhall company, maker of the Vauxhall car, which established 
such a favorable reputation for itself in the last few years. The 
new 30-98 four-cylinder Vaurhall is reported to be one of the best 
performing cars in England. 


and vibrations—has been completely overcome by 
recent inventions which are worthy of a more com- 
plete description than can be given from a series of 
somewhat casual impressions as are here set down. 

There seems to be a feeling that in order to ob- 
tain hill-climbing capacity on top gear and good 
acceleration, a multi-cylinder engine is essential. 
The determinant of the above qualities in any car 
depends upon the ratio of total horsepower to total 
weight at any given car speed. There is not the 
slightest difficulty in making this ratio whatever 
may be desired, irrespective of the number of 
cylinders. 

For example, a well-known American car develops 
some 40 hp. at 1000 r.p.m., at which engine speed 
the car speed is about 22 m.p.h. The weight of this 
car is about 4400 lb. At 22 m.p.h., therefore, we 
have approximately 1 hp. for every 110 lb. In a 
four-cylinder engine which was developed in Europe 
before the war the horsepower developed at a car 
speed of 22 m.p.h. was 27 hp. for the car weight 
of 2500 lb.—that is, 1 hp. for every 92 lb. of weight. 
The capacity for acceleration and hill climbing on 
top speed is therefore some 12 per cent better than 
in the American multi-cylinder car, and there is 
practically no perceptible variation in torque at 
low speeds. 

As a matter of interest, the acceleration which 
could be obtained on low speeds was such that if the 
car was suddenly accelerated upon reverse, the pas- 
senger climbing into the front seat would find him- 
self falling out over the fenders. Even with the 
same ratio of horsepower to car weight, the acceler- 
ation obtainable with a four-cylinder engine is bet- 
ter than with the multi-cylinder, due entirely to 
simpler induction pipe design. 


American Car Not Economical of Fuel 


From the point of view of fuel economy, the Amer- 
ican car does not strike one as approximating any 
degree of efficiency. A consumption of 32 to 36 ton- 
miles to the gallon can easily be obtained with a 
modern four-cylinder engine, whereas with a multi- 
cylinder car the consumptions seem to be more on 
the order of 11 miles to the gallon, or 22 ton-miles 
for a car of 2 tons weight. 

From the point of view of oil economy, the con- 
sumption of 1 gal. for 1000 to 1200 miles is quite 
usual on the modern European engine. 

The multi-cylinder, in general, contributes very 
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largely to the difficulty of carburetion. It is pos- 
sible, in my view, to obtain very much better warm- 
ing up with the four-cylinder engine, due to the fact 
that the induction passages are of greater area, than 
with the multi-cylinder engine. Further, the small- 
ness of the individual cylinder on the multi-cylinder 
engine and the large area it offers to the cooling 
water adversely affect the point in question. The 
general proposition as to the number of cylinders 


necessary for an automobile is determined 
principally by the total load to be’ carried 
and the nature of the body work. For very 


heavy and luxurious cars there is certainly a case 
for the multi-cylinder engine, but the arguments 
therefore do not carry anything like so much weight, 
in my opinion, when the object of the car is to trans- 
port four or five people with adequate comfort in 
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an open body. This leads to the probability that in 
future the chassis for an open touring body will 
be developed upon quite different lines. from that for 
closed body work. 

With respect to chassis design in general, the 
manufacturer of complex parts seems to have ob- 
tained such a high level in America that designers 
feel themselves independent of any present need for 
reduction in cost of manufacture by design alone. 

Concluding this very brief impression, I feel 
called upon to express my great admiration of the 
methods of manufacture and the very high class of 
workmanship which so far I have seen. This prob- 
lem has been tackled in a very whole-hearted and 
thorough way, and there is no doubt that the Ameri- 
can high-grade car is deserving of the very greatest 
respect from European engineers. 


Hilliard Clutch for Trucks and Tractors 


tractors has recently been placed on the market by the 

Hilliard Clutch & Machinery Co., Elmira, N. Y. This 
firm has been manufacturing friction clutches for trucks, 
tractors and stationary power transmission purposes for the 
past 12 years. Its truck clutches in the past have been of the 
larger size only, having a rating of 75 hp. and over at 1000 
r.p.m. To meet the demand for heavy duty type clutches for 
use in connection with engines of smaller ratings, the firm 
has now developed its types X and XU clutches. 

These clutches are of the dry disk type, and comprise two 
driven disks and one central driving disk, not counting the 
presser plate and the flywheel web, which also serve as fric- 
tion surfaces. The friction disks are compressed by means of 
three levers, which are connected to a compensator ring, sur- 
rounding a sleeve on the clutch shaft. These levers bear 


: NEW design of heavy duty clutch for use on trucks and 
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Sectional drawing of the new 
Hilliard dry disk clutch in which 
a compensating ring allows for 
unequal adjustment and wear 
correct operation. 
At the right is the complete as- 
sembly, which is fully enclosed 


against rollers, supported by lugs on the presser ring, and 
their outer end takes purchase against a set screw in the 
housing. These set screws serve the purpose of adjustment. 

The special feature of the clutch is the compensating ring 
to which the lever arms are attached. This has a tapered sur- 
face which coacts with a spherical surface on a flange on 
the sleeve on which the shifting collar is mounted. Owing to 
the use of this compensating ring, if the different set screws 
should be unequally adjusted, or if there should be unequal 
wear on the disks, this will not affect the perfect operation of 
the clutch, as the compensator ring will so adjust itself that 
the pressure will be uniform over the whole surface of the 
disks. The clutch shaft is provided with a pilot extension, 
which by means of ball bearings, can be mounted inside of the 
flywheel. The shifter collar is provided with radially ex- 
tending pins, adapted to engage with a forked lever.: ‘The 
rear end of the shifter collar is flanged outward, and ‘is 
adapted to make contact with a disk on the clutch shaft, 
provided with a friction facing, which serves as a clutch 
brake. While the compensator ring tends to automatically 
equalize the pressure on the friction disks, it is nevertheless 
recommended to always keep the adjusting screws equally 
adjusted. 

The matter of lubrication of the clutch has been fully at- 
tended to. A grease cup is provided for the trunnion bear- 
ings, and there is a small oil cup on the shifter sleeve. In 
order to insure proper lubrication of the pilot ball bearings, 
a small amount of oil is injected through a 1 plugged filler 
opening in the housing of the clutch. 

These clutches can also be operated with an oil bath, in 
which case from one pint to one quart of medium machine oil 
is poured into the housing. 
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The Engine of the Side Car Motorcycle 


An Analysis of Features of Cycle Engine Construction in a Paper 
Presented to the Institution of Automobile Engineers by E. Caudwell 


,OLLOWING up its decision to give some attention to 
FP  nnctoreyete engineering matters in the future, the Insti- 

tution of Automobile Engineers recently has had two 
papers on motorcycle topics presented to it. The first of 
these, by D. S. Heather, contained a general critique of 
current motorcycle design, based on personal experience as 
a rider. The second, just to hand, deals with motorcycle en- 
gines from the standpoint of the designer and engineer. 

The first part of Mr. Caudwell’s paper is of a somewhat 
general character and may be briefly summarized. He points 
out that there are on the market to-day five varieties of 
engine: 

(1) The single-cylinder. 

(2) The Vee twin-cylinder with an angle of 55 degrees or 
less between the axes of the cylinders. 

(83) The Vee twin-cylinder with an angle of 90 degrees be- 
tween the axes of the cylinders. 

(4) The horizontally opposed twin-cylinder, and 

(5) Four cylinders in line. 

The discussion is limited to air-cooled engines of over 31 
cu. in. piston displacement. The author states that air cool- 
ing would be very difficult under right conditions but that 
very little attention seems to have been given to its improve- 
ment. To bear out this statement it is pointed out that a 
careful examination of a 1906 Minerva 34%-hp. engine cylin- 
der and any 1919 cylinder shows no essential differences in de- 
sign except that the valves and passages are somewhat larger. 
Better cooling, the author says, is undoubtedly badly needed, 
as it will give longer life of valves, less carbonization, and, 
in permitting the use of a higher compression ratio, will im- 
prove thermal efficiencies—and therefore fuel consumption. 

As an indication of the large scope for improvement, Fig. 
1 shows the tractive effort of a 4-hp. motorcycle engine. It 
will be noted that while it amounts to 90 lb. at 18 miles 
per hour, it falls away steadily until at the very moderate 
speed of 36 miles per hour it has dropped to 64 lb., showing 
that as the engine revolutions increase the mean effective 
pressure steadily decreases. This indicates not only ineffi- 
cient cooling, but restrictions in the valve ports and passages. 
As a fully laden side-car outfit may weigh 700 lb., the com- 
mencing values are quite creditable, but the engine should 
hold its torque over a considerable range before the curve 
turns downward. 
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Fig. 1—Tractive effort of motorcycle engine 


Next the subject of engine balance is taken up and inertia 
force and crank effort diagrams are given for each type. 
The results arrived at, with the aid of a theoretical indicator 
diagram, may be given most conveniently in the form of a 
table. All crank efforts are figured for 1700 r.p.m., and the 
assumed pressure diagram is such as to give 90 lb. per sq. in. 
mean effective pressure, and therefore about 80 lb. brake 
mean effective pressure. 


Crank Effort in Lb. In 
: ee 


g ge 6 

3 3 os 

5  §€ 68 

Engine Type 7 x o 5 us 

| a = % e 

ec 4 #4 &§8 $85 
$8 2 2 30 gas 

Single Cylinder Vertical. 85x99 1950 300 242 9.3 
55 Deg. Vee Twin....... 85x88 1920 410 482 5.16 
90 Deg. Vee Twin....... 85x88 1970 360 4382 5.4 
oo 74.5x68 990 300 257 5.02 


Four Cylinder Vertical... 52x88 500 0 345 1.45 


The values given for the variation in crank effort for these 
five types of engines are of course a measure of the flywheel 
capacity required, the single-cylinder needing the heaviest 
flywheels; the 90 degree Vee and the 55 degree Vee and the 
flat twin engines have lighter flywheels in the order given, 
and the 4-cylinder engine the smallest of any. 

These figures have an interesting bearing on the trans- 
mission question, as the more jerkily the power is applied, 
the more wear and tear it causes, so that everything has to 
be made correspondingly heavier and stouter to withstand it, 
and although makers of single and twin-cylinder engines 
nearly all provide shock absorbers, these can hardly be re- 
garded as a mechanical expedient. It is difficult to make a 
satisfactory one, although there are several types available. 
Some prefer a form of clutch which can be so adjusted that 
it only slips when the power impulse reaches its maximum 
value, but experience shows that this type is very difficult to 
regulate, as it usually either slips all the time or is locked 
solid. 

Better results are obtained with a type which drives 
through a spring, but here again the springs have to be ad- 
justed very carefully, and when they weaken through use 
they will simply shut up solid and give a rigid drive. In 
any case they are a source of waste of power, as if energy 
is used in slipping a clutch or shutting a spring, it is not 
available at the back wheel for propelling the vehicle. Such 
devices, therefore, can only be regarded as attempts to render 
an uneven drive tolerable. 


Crankshaft and Flywheels 


It is difficult to understand why makers of single-cylinder 
and Vee twin-cylinder engines, with few exceptions, have al- 
ways placed the flywheels inside the crankcase; the disad- 
vantages of this method of construction are numerous and 
obvious, while advantages seem to be non-existent. As the 
engine width has to be kept narrow, two flywheels can only be 
employed at the expense of bearing space. A car engine with 
an 85 mm. bore cylinder has a crankpin about 2 in. diameter 
by 2% in. long, so that it is extraordinary that there should 
be many thousands of motocycle engines running with crank- 
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pins only % in. diameter by 1% in. long, and still more ex- 
traordinary that, although the oil is only fed in a most 
erratic manner with a hand pump, they may yet last 5000 
miles without requiring renewal—that is, about six months’ 
work for a fairly hard rider. Although some improvement 
has been effected by the use of roller bearings, these can 
hardly be regarded as a satisfactory solution of the problem 
in view of their small size and the heavy loads and shocks 
to which they are subjected. 

The placing of the flywheels inside the crankcase means, 
too, that the diameter cannot exceed about 8 in., so that they 
have to be unduly heavy. The average weight is from 25 to 
35 Ib. the pair, which is about one-third the total weight of 
the engine. It is also an expensive method of construction, 
as the crankpin and the two sides of the crankshaft are all 
separate pieces, which have to be fitted into the flywheels 
with tapers and keys, and pulled up with nuts which require 
to be securely locked. 

In order to renew the connecting-rod big end bush, the fly- 
wheels have to be separated, and every practical rider who 
does his own repairs knows the difficulty of getting them to 
run true again, if they ever do at all. 


Bearing Sizes Inadequate 


Bearing sizes, too, seem quite inadequate, although these 
are usually of the ball or roller type. We find that one well 
known maker of ball bearings lists a % in. by 2 in. by % in. 
bearing specially for motorcycle crankshafts, and this size 
has been used on innumerable engines. Although it is a won- 
derful testimonial for the makers that these bearings may 
have a life of over 10,000 miles, it is short as compared with 
that to be obtained from the size of ball bearing that car 
manufacturers would employ for the sdme duty. If, on the 
other hand, a solid crankshaft is used in conjunction with an 
outside flywheel, the bearing surfaces can be brought up to 
more adequate dimensions, and the flywheel weight reduced 
by increasing its diameter. In this respect the flat twin en- 
gines at present on the market present a very much more 
satisfactory design. 

However, the first four types of engines we are dealing 
with are all cramped for bearing space, as their width must 
be kept down to that which will go comfortably between a 
rider’s feet, while the four-cylinder engine, with its axis 
coincident with the longitudinal axis of the machine, is prac- 
tically unrestricted. ; 

Fig. 2 shows a section of the crank, piston, and connecting- 
rod of a 90 mm. by 130 mm. touring car engine, and of an 
85 mm. by 88 mm. motorcycle engine. Both are drawn to 
the same scale; as the differences are so obvious, comment is 
unnecessary. 


Piston and Connecting-Rod 


The question of the design of the connecting-rod is rather 
tied up with that of the crankshaft, as, with internal fly- 
wheels, the usual type having a plain gunmetal bush or roller 
bearing big end is obviously the best, but if a solid crank is 
employed, it permits of adequate bearing surfaces and a car 
type of rod with a split big end and white metal bearings, 
although even in this case ball or roller bearings may be used, 
as they can be arranged to thread on over the crank webs. 

The restrictions connected with the use of internal flywheels 
limit the distance between them to about % in., so that the 


connecting-rod is not wide enough to resist transverse strains. 


This results in the rod springing, so that it is usual to find 
that the piston pin is not parallel with the crankpin after a 
very little use. 

All piston pins at present in use are hopelessly inadequate 
in size; in many engines they are only % in. in diameter, 
and, while a few are larger, there are none to be found ex- 
ceeding % in. As a piston pin % in. in diameter can be 
easily fitted into an 85 mm. piston, it is difficult to account 
for this preference for the small sizes used, especially as 
their life is extremely short. In spite of the many different 
ways in which piston pins are held in the piston, there is still 
a great deal of trouble caused through their working loose, 
although this is probably due to the fact that the small 
dimensions of the pin in the first place do not allow sufficient 
hearing in the piston bosses. Of all the different ways of 















































Fig. 2—Section of crank, piston and connecting 
rod, 90 by 130 mm. touring car engine and 85 by 
88 mm. motorcycle engine 


fixing piston pins, it would be hard to find a better than that 
employed for many years by a leading manufacturer, which 
is to make both ends of the pin of an exceedingly fine taper— 
one in 1600—and to drive it into a carefully reamed hole in 
the piston. When properly made, this gives an absolutely per- 
fect fixing which never permits the pin to work loose. 
Although it appears an expensive method in the first place, 
it can easily be done on a commercial basis, to judge by the 
quantities which have been turned out. 


Little can be said with regard to pistons, as we do not yet 
seem to have attained to any definite ideas as to what does 
actually form correct design. It is to be hoped that before 
long the aluminum piston will be thoroughly tried out to 
prove whether it is suitable for everyday use in an air-cooled 
engine, as if so, it presents distinct advantages in the way 
of lightness, better cooling and freedom from carbonization. 


The subject of carburetion does not appear to have re- 
ceived the attention it deserves, as in spite of the long con- 
tinued demand which has been put forward through the 
technical press for a truly automatic carbureter, the author 
does not know of a single British manufacturer who fits one 
as a standard. A certain number have been made, and one 
or two makes have attained a considerable measure of popu- 
larity, but the rider who wishes for one has to fit it at an 
extra expense after purchasing a machine; yet there is no 
doubt that if the motorcycle is to be placed on a level with 
the car, an automatic carbureter is a necessity. The present 
two lever type is an exceedingly primitive device, although 
in skilled hands it can be made to yield surprisingly good 
results. What we require, however, is an instrument which 
will give the best results independent of the skill of the 
driver, once it has been correctly set. 


As the success of an automatic carbureter very largely de- 
pends on even suction, it is an exceedingly difficult thing to 
design a satisfactory one for a single-cylinder engine where 
the suction is only exerted for half a revolution out of every 
two, and then stops and starts again with a violent jerk. The 
conditions are nearly as bad with the irregular suction inter- 
vals of the Vee twin-cylinder engines, and it is only with the 
flat twin and the four-cylinder engines that conditions are ob- 
tained which render an automatic carbureter a success. These 
two types of engine can be fitted with any of the car type 
carbureters which are on the market, such, for instance, as 
the Claudel, or the Zenith, to name two well known examples, 
in which there are no moving parts except the throttle. 

The flat twin engine appears to be subject to a good deal of 
trouble on account of the length of the induction pipe, as the 
two inlet valves are at opposite ends of the engine, but the 









































































844 





AUTOMOTIVE 
THE 





difficulties here should be easily overcome by exhaust jacket- 
ing the pipe and providing a hot air supply to the carbureter 
from a muff on the exhaust pipe. It is certain, too, that the 
heating of the air supply requires careful attention on a 
four-cylinder engine, as it has to be remembered that in the 
present state of development the motorcycle engine is running 
absolutely exposed to the elements, unlike a car engine which 
is closed up inside a bonnet, and always surrounded by fairly 
warm air. 

The American manufacturers have progressed much farther 
than we have in this matter of carburetion, as their ma- 
chines are universally fitted with an automatic carbureter, 
although they do not appear to be of the best type, insomuch 
that they are provided with too many adjustments which are 
under the rider’s control. 


Lubrication 


As with carburetion, thé lubrication of most English en- 
yines seems in an embryonic state, and in this respect, too, 
the Americans have a decided advantage, as mechanical oil- 
ing is universal on their machines. Very few English makers 
of a single-cylinder or Vee twin-cylinder engine appear to 
have got beyond a hand-pump or sight feed drip. The former 
over-oils the engine at irregular intervals, depending on the 
whim of the driver, while the latter is decidedly erratic, and 
requires frequent readjustment to suit the varying viscosity 
of the oil under different atmospheric temperatures. 

It is satisfactory to note that the makers of the flat twin 
and four-cylinder engines have brought their lubrication sys- 
tems into line with modern practice, which is a pump driven 
by the engine drawing oil from the bottom of the crankcase 
and delivering it into troughs into which the connecting-rods 
dip, the surplus oil running down through a filter to be used 
again. 

For the sizes of engine we are dealing with, there is no 
need to cons‘der forced lubrication with its extra complica- 
tions in the way of pressure filters, relief valves, etc., which 
require periodic attention. When the trough system is em- 
ployed there is no need to use any filter except a gauze tray 
below the troughs and covering the whole of the base. Its 
grea is then so large that cleaning is never required between 
overhauls of the engine. 

We can say that a correct method of oiling has been evolved, 
and it only remains for all makers to adopt it. 
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A brief acquaintance with moiorcycle engines is sufficient 
to convince anyone that most valve gears are very noisy after 
quite a short period of running. Complaints are also general 
of undue noise from the exhaust, but we are never likely to 
have really effective silencers until the mechanical noises 
from the engine have been reduced, as, for a choice of evils, 
the bark of the exhaust is preferable to the scream of the 
timing wheels, though frequently in some engines at high 
speeds the mechanical noises drown the exhaust. The causes 
of noisy valve gear are chiefly the inadequate bearing sur- 
faces through lack of space, and incorrect cam forms, par- 
ticularly those of the internal variety. 

With the conventional construction of crankcase with in- 
ternal flywheels, the cams, wheels, bearings, and rockers have 
all to be packed into a space about 14% in. wide. This com- 
partment is separated from the crankcase by a wall, and 
usually only gets lubricated in a haphazard manner by the oil 
mist which passes through the crankshaft ball bearing. Ex- 
amination of a considerable number of timing wheels shows 
the bearing on either side of the wheel to have an average 
diameter and length of 10 mm., and it runs in a hardened 
steel bush pressed into the crankcase, rarely pinned in any 
way to prevent it rotating. The timing case cover carries the 
bushes on one side, and is seldom dowelled, and is only held 
on to the crankcase by means of screws with clearance 
holes. 

The chances are that the bearings are never put up correctly 
in relation to one another, and as it is very difficult to get an 
adequate supply of oil into them, they all very soon wear 
slack, while the bushes get loose in the alum‘num. Also with 
the loose fitting timing cover, the centers of the respective 
holes are out of parallel with each other, so that the whole 
mechanism is generally running out of truth on badly worn 
bearings, to the consequent accompaniment of the noise pre- 
viously referred to. Although this type of timing gear does 
not lend itself to the best design, a considerable improve- 
ment could undoubtedly be made by mounting the -wheels on 
ball or plain bearings of more adequate diameter, and dowel- 
ling or piloting the cover on the crankcase, or, as on one mak? 
of engine, carrying the bearings in a frame which is inde- 
pendent of the cover. Some better means, too, should 
taken to insure lubrication of the timing gear, which can 
easily be done now that mechanical oil pumps have become a 
necessity for the engine of the future. 

(To be continued) 
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Steaming of Vehicle Stock During Kiln Drying 


ATURATED steam as a means of alleviating the ten- 

dencies of green lumber to honey-comb in the kiln has for 
some time been successfully applied in the commercial drying 
of heavy vehicle stock. Under intelligent control, such treat- 
ment has meant the difference between success and failure in 
many kiln runs. 

So far, however, the steaming treatment has been confined 
to straight stock. The contention has always been that bent 
‘tock, such as rims, should not be steamed after removal from 
the form, experience indicating that stock so treated would 
tend to straighten out to its original shape. 

Recent experiments conducted under the direction of the 
l‘orest Products Laboratory have shown that judicious steam- 
ing of heavy bent vehicle stock results in a considerably im- 
proved product, and that the operation can be accomplished 
without serious effect upon the curvature. Careful judg- 
ment is necessary, however, as it is a very easy matter to 
ruin the entire charge by too severe treatment. Contrary to 
the common impression, this steaming has been done at high 
temperatures (150 to 180 deg. F.) and for short periods (% 
to 3 hours), the temperature and time varying according to 
the requirements of the case. 

The method was given a rather severe test, being tried first 
on 56-in. oak rims and later on 60-in. artillery wheel stock. 
When applied to the kiln drying of heavy oak rims on a com- 
mercial basis it worked out very successfully. Checks in 
the stock before steaming, which showed “pinching in” tend- 
ing toward honey-combing, closed normally without further 


damage after steaming. From kiln charges totaling about 
2400 pieces, the losses attributable to kiln drying were only 
2 per cent. 


Co-operative Manufacturing Suggested 


N discussing a paper on Jigs, Tools and Special Machines 

before the Institution of Mechanical Engineers in London 
recently, Herbert Carpenter said he would suggest that th> 
Government should call the motor car manufacturers to- 
gether and get them to form a committee to consider stand- 
ization. There were 200 or 300 cars on the British market, 
with not so much as a piston ring standardized. Such a com- 
mittee might develop designs embodying the best features of 
every car, and a dozen types might be standardized, embrac- 
ing light cars, taxicabs, trucks and delivery wagons, together 
with two or three other essential types. They could evolve 
five or six types of engine and one or two magnetos, while they 
could standardize carbureters, valves and piston rings. The 
making of small fittings could be specialized by the smaller 
firms, engines by larger firms, and motor cars by firms still 
larger. Wit hsuch a system, connecting rods should be pro- 
duced at a cost of 20 cents per rod, and generally the price 
of cars be reduced to pre-war limits. It might be urged that 
the scheme would arrest improvement and invention, but he 
thought that a manufacturers’ committee would be well able 
to judge of the desirability or otherwise of a proposed im- 
provement. 
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The R-34, 670 ft. long, descending after her trial trip at Clydeside. Over 400 men and women assisted in 
launching this ship, which remained in the air 4% hours 


The Inauguration of Safe Aerial 
Transportation 


Helium Gas for Balloon Inflation and the Likely Results of Discovery of Means for 
Producing It Cheaply in Quantity 


By Harold F. Blanchard 


HE complete safety of aerial travel is assured by the 

recent discovery of helium gas, or rather a method 

of producing it. With its use a dirigible airship may 
float as securely in the air as a ship at sea, and, in fact, 
more securely, as will presently be explained. Airships 
have always been considered safe, except for the bugbear 
of fire due to the use of hydrogen, that most inflammable 
of gases, to inflate the bag. But now helium, the only 
other gas that is sufficiently light, has been made avail- 
able, and helium is just as fireproof as hydrogen is the 
contrary. 

Already plans are being laid for the construction of 
mammoth passenger-carrying dirigibles resembling the 
Zeppelins, and these ships, luxuriously fitted, will pres- 
ently ply by straight line routes between the big cities 
They will be easily capable of making non-stop voyages 
half way around the globe, and even a complete circuit of 
the globe without a landing is not an impossibility. This 
is not a hackneyed prophecy uttered in a burst of enthusi- 
asm, but the conservative conclusion that must be reached 


after due consideration of the facts, particularly the 


announcement of a process for producing helium recently 
made by the Navy Department. 

The size and lifting capacity of the big dirigibles with 
rigid gas bags, and therefore called Zeppelins, are stag- 
gering, but are really only an earnest of what is to come. 
A modern Zeppelin has a gas bag approximately 650 feet 
long and 75 feet in diameter, and contains 2,000,000 


cubic feet of gas; it has a total lifting power of 130,000 
pounds, or 65 tons, 1400 horsepower and a speed of 75 
miles per hour. Such a ship has a load capacity of 38 
tons, or 58 per cent of the total lifting capacity, and 
has a non-stop cruising radius of several days, the dis- 
tance depending on the speed and how much of the load- 
carrying capacity is used for fuel. 

Such are the characteristics of the German Zeppelin. 
The British, with an eye to air supremacy, as necessary 
from their standpoint as their preponderance of sea 
power, have also developed this type. The Daily Mail, 
London, recently published the first particulars of one 
of the latest types of British rigid airships, the building 
of which has been done secretly. These vessels are known 
as the “33” class and are equal in size to the most suc- 
cessful type of Zeppelin, and preliminary tests have 
shown that they will equal, if not exceed, the Zeppelin 
performances. 

The first of this type has been built for the admiralty 
and was originally designed for ocean-going war service. 
The craft has a length of 670 feet, a diameter of 79 feet 
and a capacity of 2,000,000 cubic feet. She will carry 
fuel for a continuous flight of eight days and a speed of 
at least 70 miles per hour is promised. Such a ship 
could easily travel half way around the globe, and yet, 
large as it is, it is small compared to what Great Britain 
is planning. There is under consideration by the ad- 
miralty a ship practically five times as large as this. 
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Complete details are lacking, but it is to be 1000 feet 
long, have a gas bag capacity of 10,000,000 cubic feet, 
and a lifting capacity of about five times, or roughly 200 
tons. It will be driven at a maximum speed of 80 miles 
per hour by engines of 8000 horsepower. There is no 
limit to the cruising radius of such a machine. 

It is difficult to visualize 38 tons, let alone 200, because 
the average man’s experience with tonnage is limited to 
coal. Perhaps the most striking illustration is to com- 
pare the lifting power of these ships with that monster 
flying boat belonging to our Navy, which recently carried 
fifty-one men. This machine, perhaps the largest of its 
kind in the world, has a lifting capacity of only 64 tons. 

These big liners, equipped with all the luxuries known 
to land and sea travel, will carry passengers and freight 
to the corners of the earth and will also be used for safe 
aerial transportation between distant cities. in our own 
land. Even a present-day Zeppelin would carry as many 
passengers as the justly famous Twentieth Century 
Limited, which runs between Chicago and New York, 
making the trip in 20 hours, which figure the big airship 
would more than cut in two. 

On a basis of an 80-mile-an-hour speed, the time it 
would take to run from New York to various distant 
points is given below: 


Days 
EE ee eS re ee ey 514 
EE oo og dak t hs eie Vata wanee esti 5% 
a a at tis la ihn re a eae anal 4%, 
RE cto aaa wik’s. dS id ncaa kcecioa ee waa 33,4 
gS rere gerne rr 3% 
ee ee ey 2%, 
EE eee ee 21% 
le ore ae ols gr ee are 1% 
eed Ms eB eat ee ee 1% 
Ee ee cen re eee 1% 
IS is os Sb baw eee sin ke ee 14 


Up to the announcement of the discovery of helium 
conservatively minded people rightly questioned the safety 
of aerial transportation. The aeroplane is rather dan- 
gerous and likely to remain so, and the airship filled with 
inflammable hydrogen was likewise out of the question. 
The sudden destruction of several Zeppelins in flames 
and the memory of our own ill-fated Vaniman, who lost 
his life when the machine with which he was attempting 
to cross the ocean took fire in sight of the Atlantic coast, 
give sufficient proof, if any were needed, of the hazard 
of hydrogen. 


Helium Is Non-Inflammable 


But the production of helium gas in quantity has com- 
pletely eliminated the fire risk. Helium is a non-inflam- 
mable gas somewhat resembling nitrogen, except that it 
is much lighter. Its existence has been known for a 
good many years, but until recently so difficult was its 
extraction that not more than a half dozen cubic feet 
were ever segregated in one container. 

Compared with hydrogen it has a lifting efficiency of 
93 per cent. Next to hydrogen it is the lightest gas 
known. Although its weight is twice that of hydrogen 
its buoyancy is 93 per cent because of the relatively high 
weight of air, which is approximately 14.4 times that of 
hydrogen. Eight per cent greater volume of helium is 
required to give a lifting power equal to hydrogen, but 
this difference is not sufficient to cause any difficulty. 

The production of helium in quantity is a result of the 
war. When the United States entered the conflict, Great 


Britain turned to us for co-operation in solving many 
problems which would aid in terminating hostilities. 
Among many others the problem of producing helium in 


sufficient quantity to enable its use in dirigibles in place 
of hydrogen was presented. 

Uncle Sam, as typified by the Bureau of Maines, 
scratched his head and looked around, first to see where 
in this vast country helium was hidden in sufficient quan- 
tity to warrant consideration. His card index of the 
country’s resources told him that helium occurred in 
various places, in the air, in certain minerals and mineral 
waters, but in exceedingly small quantities. But the 
natural gas coming from Oklahoma, Kansas, Texas and 
Ontario contained 1 per cent of the coveted helium, and 
this source held out great promise. 

Pure helium was obtained from natural gas by a very 
simple process. Natural gas is a mixture of several gases 
and helium has the lowest boiling point of any of the 
constituents, so that by cooling the gases down to a tem- 
perature of 317 deg. below zero Fahrenheit, all were lique- 
fied except helium. A method for producing helium on a 
grand scale along these lines was developed by the Linde 
Air Products Co., and the Navy Department forthwith 
gave them a contract for erecting buildings and equip- 
ment to the value of $900,000 at Forth Worth, Tex., with 
the understanding that they should be ready for produc- 
tion in April, 1919. The plans also include a 10-in. pipe 
line from Petrolia, Tex., costing $1,000,000. Although 
the plant is not yet in operation, it is estimated with 
accuracy that the cost of helium will be as low as $100 
per 1000 cubic feet, and with increasing use it will un- 
doubtedly go much lower. 

There is no brighter page in the romance of chemistry 
than that devoted to this gas, and inasmuch as the history 
of its discovery and development is very closely linked 
with its present production in quantity it is worth while 
to stop a moment and briefly review it. 


Helium Found in Sun Spectrum 


It takes its name from the Greek word helios, meaning 
sun, because its presence was first noted in the incan- 
descent atmosphere surrounding the sun. Every incan- 
descent substance emits a certain definite color, yellow 
for carbon, lavender for potassium, green for copper, 
and sé on, and a mixture of the elements in the sun’s 
atmosphere combines to give white sunlight. Therefore, 
if a beam of sunlight is split up into its constituent colors 
by passing it through a prism and they are thrown on a 
screen, the colors show what incandescent substances 
are producing them. This is spectrum analysis.. During 
an eclipse of the sun visible in India in 1868 a noted 
French astronomer discovered some brilliant yellow lines 
in the spectrum not produced by any element known at 
that time. 

Investigation by him and others proved that it was 
indeed a new substance, and, appropriately, was chris- 
tened helium. 

Years later traces of it were discovered on the earth. 
Careful analysis of the air we breathe showed that one 
part in 245,300 was helium, spectrum analysis proving 
that it was identical with the element earlier found in 
the sun. It was also found in certain minerals and min- 
eral waters, but only in very small quantities, held there 
by occlusion; that is, it was not chemically combined, 
but held by mechanical means, the same as water in a 
sponge. So difficult was it to extract, and so rare, that 
it cost several thousand dollars to produce even a few 
cubic feet of it. 

Perhaps its most interesting use up to the present time 
is to produce the coldest temperature known to man, 
namely, 455.8 below zero Fahrenheit. This low tempera- 
ture was produced by evaporating liquid helium. 

Its connection with radium, that magical substance, is 
worth mentioning, in that it suggests the reason for find- 
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The R-34, England’s greatest airship, was launched from Clydeside. 
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The rear gondola is shown here, giving 


view of observation glass window and car construction 


ing it in natural gas. Silver cannot be changed into gold, 
so the modern alchemists have told us, basing their argu- 
ment on the immutability of the elements. True, this 
has never been done, but it may surprise a lot of men 
who have not opened a chemistry book since they left 
college to learn that helium, a chemical element, is pro- 
duced from radium, another chemical element. Radium 
is unstable, and decomposes into niton and helium. Niton 
itself breaks up, and metallic lead (supposedly) is the 
eventual result. So helium and lead are automatically 
transmuted from radium. Therefore, it is suggested that 
the helium in natural gas is a product of the decompo- 
sition of the radium held in the bowels of the earth. 

Just how fireproof helium is is most strikingly illus- 
trated by a test made by the government. A small bal- 
loon was filled with the gas and a blow torch applied 
to the silk fabric until a hole was burned through. Then 
the torch was removed, and a most remarkable thing 
happened. The helium poured out of the hole and quickly 
suffocated the flames, which were slowly eating the silk 
and enlarging the hole. Based on this observation, the 
man who is perhaps the most experienced dirigible pilot 
of the Navy has suggested that the helium gas in the 
dirigible bag be used for fire protection throughout the 
car which hangs from the bag. It could be piped, the 
same as water, to various points in the car, so that in 
case a fire broke out a jet of helium would quickly ex- 
tinguish it. 


Let us return to the consideration of the airship itself. 
Weight is not such an extreme consideration as in the 
airplane, and, therefore, we can expect to see ships with 
luxurious saloons, dining rooms, -cabins, and the like, 
green carpeted, and finished in mahogany. There will be 
a promenade walk the full length of the ship for exer- 
cise and observation. Quarters will not be cramped, 
as they must be in large airplanes now talked of. 

The estimated speed of 80 miles per hour is conserva- 
tive. The big airships of the Zeppelin type, with their 
enormous bags, drive through the air at 75 miles per 
hour. Even the relatively small non-rigid type devel- 
oped by our Navy, with a bag approximately 250 ft. long 
and 40 ft. in diameter, runs just under a mile a minute 
with a horsepower development of only 300. 

Curiously, the speed rises with the size, so that it is 
not exaggerating the case to expect that the big air liners 
will run 80 miles per hour. 

To the man who knows how much power it takes to 
overcome the wind resistance and friction of so small a 
thing as an automobile, the relatively low power required 
to project the airship through space is most astonishing 
—almost uncanny. It requires about 100 horsepower to 
drive a large touring car along at a rate of 70 miles per 
hour, and yet the relatively enormous bulk of the Navy 
dirigible just mentioned requires only three times the 
power to proceed at nearly the same speed. 

The cruising radius of an airship with a 200 to 300-ton 
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carrying capacity, as already suggested, would be almost 
unlimited. In this. respect it has two advantages over 
the airplane: Its percentage of weight-carrying ability 
increases with its size; and the power required, and there- 
fore the fuel needed, is very small compared to an air- 
plane; yet the airship, with its superior carrying ability, 
has really more room for fuel than the plane. To be 
specific: The big seaplane mentioned can carry 6'% tons, 
and requires 1000 horsepower, or 154 horsepower per ton. 
The big airship, on the other hand, carries 38 tons with 
a horsepower of 1400, which is used for propulsion only, 
or a ton for only 36 horsepower. From this simple 
computation it is plain that it takes about four times as 
much fuel to transport a ton. by airplane as by airship. 
Or allowing the same space for fuel in two machines 
of equal carrying capacity, the airship would run four 
times as far. The speeds of these two machines are 
roughly the same. 

It would be quite possible to build a large airship which 
would run at its full speed of 80 miles per hour for a 
whole month, and during that period to circle the earth 
nearly two and one-half times. Not that any one will 
ever want to perform such a feat, but it does show the 
possibilities of the airship. It will be of greatest use 
in connecting cities separated by vast expanses of water. 
or land undeveloped. by railroads. Its availability to 
reach the corners of the world quickly is particularly 
appealing. At the same time it will compete favorably 
with trains and airplanes, even within the confines of 
the United States. The trip from New York to Los 
Angeles might be made in 114 days, and shorter distances 
in relatively less time. Even such a distant point as 
‘Melbourne is only 545 days out from New York; and 
Buenos Aires, Cape Town, and Hongkong are respectively 
2'%, 3% and 5% days. 

It seems hardly necessary to point out that the speed 
of the dirigible is three to six times that of a steamship, 
twice that of an express train, and equals the speed of a 
large airplane. Of course, it does not approach the 
enormous velocities of the small, fast machines, but it 
is very doubtful whether these extreme speeds of 160 
miles or better will ever be attained in commercial pas- 
senger-carrying work. Perhaps 120 miles per hour is a 
fair maximum for fast passenger airplanes. However, 
it is not so certain but that a dirigible could be made to 
compete at this speed. With increasing airplane speed, 
first and operating costs mount rapidly, and at the same 
time carrying capacity is reduced and frequency with 
which stops must be made to take on fuel are increased. 

It is not the aim of this article to attempt to prove 
the superiority of the dirigible over the airplane, but to 
show what the usefulness of the airship is going to be, 
and to drive home this point it is necessary to compare it 
with other vehicles of transportation, and airplanes par- 
ticularly, since competition will be closest between these 
two. 


The Landing Problem 


In passing, it is only fair to remark that many think- 
ing people do not look upon the airplane as a future uni- 
versal means of travel, and there are a large number of 
aviators, and even some airplane manufacturers, who 
also hold this view. Lest this statement be misunder- 
stood, let it be added that this does not mean that there 
will not be many, many airplanes used both for business 
and sport, but that their number will not be as great 
as many people like to suppose. After eliminating all 
other danger factors—fire, derangement of controls, and 
the like, in order to put the best face on the case—there 
is still the problem of a safe forced landing to be con- 
sidered, something that may be called for in cross-country 
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A fence 
or a ditch, not to mention telegraph poles, trees, and 


flying with even the best imaginable machine. 


houses, might cause disaster. 
safe except in rough weather. 

It is hardly too much to say that a helium-filled diri- 
gible offers at least as safe a mode of travel as a ship. 
It floats in the air in a manner comparable to a ship on 
the sea. Its big, rigid bag is divided into bulkheads, so 
that even a rent in the bag would not affect the buoyancy 
seriously. It floats at least as securely in the air as a 
ship upon the water. So, unlike the airplane, the danger 
of a forced landing is practically eliminated. 

There remains the problem of foundering on trees, 
hills, or buildings. This is a remote possibility, as rare 
as the foundering of a ship at sea. With present perfec- 
tion of dirigible control, and knowledge of navigation. 
there is no cause for serious apprehension on this score. 

Fog does not present the same danger for the dirigible 
as it does for the airplane. The former may reduce speed, 
or stop, but the latter must keep on, at least at its mini- 
mum flying speed, which is not less than forty miles per 
hour, and usually nearer sixty. Nor can fogs always 
be avoided. Perhaps the greatest danger for the dirigible 
in a fog will be airplanes, but fog horns should reduce 
this liability to a minimum. 


Landing on the sea is 


Wings Cause of Trouble 


On the other hand, consider the flying boat. It is hard 
to conceive of one so large that it will, when forced to 
land, ride a rough sea with safety. The difficulty lies 
not in making a seaworthy hull on which to mount the 
wings and tail. Even the hulls of the present-day flying 
boats, with lengths of 40 to 60 ft., and beams of 6 or 8, 
are quite seaworthy per se. It is the wings, stretching 
far out to each side, which cause the trouble, the angry 
waves battering them until they break up, and with therm 
the whole boat gradually swamps. It is difficult to im- 
agine a flying boat so large that it would be seaworthy 
in rough weather. 

However, assuming that it would resist a rough sea 
successfully until the necessity for a landing was passed, 
engine repairs, dense fog, or what not—the man whe 
believes that flying boats will never be forced to land is 
too optimistic—there is the problem of getting off the 
rough water into the air again. Skimming the surface 
of the water at 50 or 60 miles per hour is no joke 
when it is rough, and even if the boat escapes serious 
injury there is the certainty of missing teeth or even 
cracked skulls among the passengers as a result of the 
rough getaway. 

Rising from even a moderately rough sea is a serious 
matter, as the few naval aviators who have accomplished 
it will testify. 

According to present-day experience, a flying boat which 
lands in stormy water is doomed. Fortunately, there 
has usually been a ship near enough to rescue the pas- 
sengers, but the boat has invariably been lost, unless there 
was a means for lifting it on board. Towing a flying 
boat at a greater speed than 4 miles per hour is out 
of the question; it will not stand up at a higher speed, 
and yet this is too slow to allow navigation of the rescu- 
ing vessel. 

Curiously, experiments have just been successfully 
completed in which a dirigible acts as the rescuing vessel, 
picking the disabled plane up bodily and carrying it to 
shore. This expedient was hit upon as a means of 
rescuing disabled flying boats that would otherwise be 
lost. 

It is argued that the multi-engined plane of the future 
should never be forced to land, inasmuch as it is not 
likely that more than one engine will refuse to run at 
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one time. But this view is debatable, although there 
is not space to discuss its technicalities here. 

No comparison of fire hazards in airplanes and air- 
ships is attempted, because the indications are that these 
will presently be practically eliminated in both. 

Docking of a big airship presents some difficulties, but 
with the special facilities which must certainly be de- 
veloped it should offer no more risk than bringing a 
large ocean liner to its berth. 

From the standpoint of comfort, the roomier airship 
should prove preferable to the airplane. As to steadi- 
ness, the advantage, if any, is in favor of the plane, 
the air liner having a tendency to roll and pitch. Engine 
noise should be less in the dirigible; in fact, there is no 
reason why it should be greater than in the modern auto- 
mobile, for high power and low weight can be subordi- 
nated to quietness, and the engines may be well muffled. 
The difficulty in quieting an airplane engine lies not in 
the extra weight and wind resistance of the mufflers, 
but in the fact that their presence reduces the possible 
power output, not directly by causing back pressure, as 
in the automobile, but by producing valve trouble. So 
it is a safe conclusion that the dirigible will be much 
quieter than the airplane. 

The dirigible will offer a better view of the land under- 
neath, since it can be operated with safety at a low level— 
1000 ft. is about right for the best view—while the air- 
plane will soar at 5000 ft. so as to increase its gliding 
radius and allow a large choice of landing places in 
case of an urgent landing. 

There seems to be no limit to the size of a dirigible 
but there is a limit to the size of the airplane, if the 
word of F. W. Lanchester, a noted English authority, 
may be accepted. Various considerations fix the maxi- 
mum wing span at 160 ft., and there are also limits to the 
depth of the wings and to their number. 

The weight-carrying capacity of the airship increases 
with the size, while the weight-carrying capacity of the 
airplane remains constant at about 33 per cent. It is 
estimated that large dirigibles will be able to carry a 
useful load of 70 to 75 per cent of their total lifting capac- 
ity, and even the large machines of to-day carry. 60 per 
cent pay load. 


Helium-Filled Dirigibles Logical for Commercial Use 


The cost of an airship is, of course, many times that 
of a large airplane, but in comparison with a large 
airplane there is little difference, the cost per ton useful 
load being about the same. 

So, viewing the matter from every angle, it is reason- 
able to expect to see large fleets of helium-filled dirigibles 
carrying passengers, valuable freight and mail to the 
far corners of the earth, speeding up intercourse at such 
an enormous rate that commerce and the march of civ- 
ilization, interlinked, will grow far beyond the dreams of 
even the most ardent champions of aerial transporta 
tion. 

The military use of the helium dirigible is particularly 
attractive. Its size and ample weight-carrying capacity 
permit it to carry an enormous number of bombs for 
use against submarines, particularly, but also for night 
bombing. It will also undoubtedly be of service in bomb- 
ing enemy war vessels when used in connection with 
fighting planes, and perhaps also war vessels working 
in conjunction with it. 

It will undoubtedly be equipped with small caliber guns 
for offensive use on both land and sea. 

It will be invulnerable to enemy airplanes except 
against bomb attack. The weakness of the dirigible here- 
tofore has lain mainly in the inflammability of the gas 
used in the bag, a few well-placed incendiary bullets 


quickly setting the machine in flames and destroying it, 
but with a non-inflammable gas, machine-gun fire will 
have practically no effect. The enormous bag might be 
fairly riddled with holes without causing a serious loss 
of gas. By armoring the vital parts, such as the engines, 
machine-gun fire would have little effect on the operating 
mechanism. 

All of this is assuming that an airplane would dare 
venture near this new aerial monster. But with numer- 
ous machine guns and small-caliber guns for defensg, it is 
doubtful whether any airplane would accept the risk. This 
circumstance is perhaps best illustrated by the experience 
of the British with the enormous flying boats which they 
used for submarine patrol work in the North Sea. These 
boats carried several men, had a wing spread of about 
100 ft., and were equipped with two large Rolls-Royce 
engines. When first put into service some were lost in 
unequal combat with several fast enemy planes, the big 
boat being too slow to run away and being insufficiently 
armed to put up a fight. Presently, however, these big 
boats were armed with twenty machine guns, in pairs, 
and soon after one of them was sighted by a squadron 
of ten enemy planes. As is customary, it descended close 
to the water, so that it could not be sought from its blind 
spot under the large hull, and waited for the attack. The 
fight was soon over, for its twenty machine guns quickly 
accounted for all ten planes. Due to the total destruc- 
tion of the enemy force, no inkling of what happened to 
the squadron reached enemy headquarters, with the result 
that shortly thereafter another squadron of ten appeared 
over the sea and gave battle to another one of these big 
boats which had formerly been such easy prey. One lone 
machine escaped from the fray and straggled back to 
Germany with the news. After that, enemy squadrons 
were very careful about attacking large flying boats until 
they had determined the power of the armament. 

The point is obvious. If a large airplane is so nearly 
invulnerable against machine-gun fire of enemy planes, 
how much more so would the big dirigible be, with oppor- 
tunity to install almost any number of guns with which 
to bring them down or ward them off? Even if an at- 
tacking machine did weather the storm of lead hurled 
against its practically defenseless and exceedingly vul- 
nerable structure, and came close enough to insure accu- 
rate shooting, it is doubtful whether it could do any 
damage worth considering. 

It may be objected that the monster airplane would 
at least be the equal of the air battleship, but the enor- 
mously greater carrying capacity of the latter would 
always permit a preponderously superior armament. Nor 
would the big airplane possess a tactical advantage be- 
cause of greater speed, because the airship can at least 
equal it in this regard. 

The big aerial warship is therefore an exceedingly 
formidable weapon, and has nothing to fear seriously as 
long as it keeps out of range of anti-aircraft guns on land 
and sea. It is quite certain that the navies of the future 
will have large numbers of these craft for offense, defense 
and observation. 


Michigan Carries $50,000,000 Good Roads Bonds 


ICHIGAN voted overwhelmingly in favor of the $50,000.- 

000 good roads bond issue, the project carrying in nearly 
revery precinct by a 4 to 1 vote. The campaign for the good 
roads movement was directed by the Michigan State High- 
way Association, backed by every automobile club and cham- 
ber of commerce in the State. 

The project authorizes the State to borrow for the im- 
provement of highways and to issue bonds not to exceed 
$50,000,000. It provides that counties bear from 10 to 60 
per cent of the cost. 
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REASONS FOR PRESENT LABOR UNREST INDICATED 


By Harry Tipper 


public, of the commission which was appointed 

to deal with the dispute between the coal miners, 
the owners and the Government and the general in- 
dustrial commission, it is important that the back- 
ground for the situation in Great Britain should be 
understood. 

It is obvious that the results of these congresses 
of capital, labor and Government together, in Great 
Britain, will have considerable bearing upon the sit- 
uation as it develops in this country, although the 
conditions are so different in that country that the 
methods adopted there would not be of immediate 
value in our considerations here. 

The wide discussion which these measures are 
causing and the enthusiasm which they are creating 
in a good many quarters, where the difference in 
background is not understood, make it all the more 
important that the same consideration should be 
given to the conditions out of which these triangular 
agreements, or decisions, have arisen. 

The custom of making agreements between the 
manufacturers individually, or in groups, and the 
trade unions interested in those manufacturing 
operations, is an old one in Great Britain. For at 
least twenty years there have been agreements be- 
tween the engineering trades and the trade unions 
concerned in these special operations, which involve 
the question of shop committees and which involve 
the system out of which has grown the shop steward 
arrangement. 


[> view of the reports which have just been made 


Union Agreements Made 35 Years Ago 


The union has been accepted as a necessary means 
of arriving at arrangements in Great Britain dur- 
ing a period of from twenty to thirty-five years in 
the different lines of industry. For that reason, the 
question of the merit of collective bargaining in this 
way and of agreement upon matters of hours and 
wages, etc., through the trade union, in Great Brit- 
ain, does not enter into the discussion. This his- 
torical background of usual practice in dealing with 
the local trade union and the national body in arriv- 
ing at agreements upon matters affecting the work- 
ers has led logically to the situation which is indi- 
cated by the triangular conferences between labor, 
capital and Government as they exist to-day in Great 
Britain. 

It is now some thirty years since the Labor Party, 
as such, entered into politics in Great Britain ac- 


tively as a party. Originally this party began with 
the desire of the trade unions, or the workers, to 
be represented in the Parliamentary discussions, 
and the first representatives in Parliament were 
paid by the trade unions because there was, at that 
time, no payment of Parliamentary members by the 
Government. The writer recalls very well the meet- 
ings which occurred when the workers of the Lan- 
cashire district decided to secure representation 
in Parliament. 

In the course of time the Labor Party as a polit- 
ical body, because of the similarity between its aims 
and the necessities of a good many of the smaller 
professional and other types of independent work- 
ers, extended itself and secured support from the 
small shopkeeper, the office worker, the professional 
class and the other brain workers to a very consid- 
erable extent. As a consequence, the influence of the 
Labor Party has grown out way beyond the original 
conception of the trade unions in desiring Parlia- 
mentary representation and has brought into the 
platforms of the Labor Party, as a political organ- — 
ization, a great many questions with which the trade 
union, as such, was not particularly concerned. In 
the meantime the growth in public power, through 
the organization of the Labor Party as a political 
entity, has strengthened the hands of the trade 
union in extending the organization of other work- 
ers into the ranks of the trade unions and in federat- 
ing the different unions for purposes of organization 
upon public matters. Furthermore, the practice 
which began twenty or thirty years ago, of decid- 
ing such industrial questions as wages, hours and 
labor production and methods of operation, through 
the trade union, itself increased the power of the 
trade unions and the advisability of all workers 
aligning themselves with the unions. These con- 
siderations meant that at the beginning of the war 
the industrial workers in Great Britain were or- 
ganized to the extent of a majority of the workers 
in the most important industries and in many in- 
dustries almost exclusively so organized. 

When the war broke out it was necessary for the 
Government, in its preparations to meet the enor- 
mous tasks imposed upon the country by the neces- 
sities of the war, to use this organized machinery of 
the workers to provide the means of selecting the 
essential workers, of diluting labor and of obtaining 
a more or less smooth and efficient continuance of 
operations. This was recognized by the Ministry of 
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Munitions, but the usual inefficiency of the Govern- 
mental bodies affected the results so that there was 
continual cause for dissatisfaction on the part of 
both workers and manufacturers, and these unsat- 
isfactory methods of procedure were largely respon- 
sible for the number of strikes which occurred dur- 
ing the war period in that country. 

For instance, the question of naming the essen- 
tial individual workers and issuing cards to them 
was at first left in the hands of the local trade unions 
with the obvious result that great abuses crept in, 
producing dissatisfaction among the workers, trou- 
ble with production, and without properly accom- 
plishing the purpose. This method was changed be- 
fore very long and the method was adopted which 
was continued through the rest of the period. 

In order to secure the adherence of the trade union 
organizations to the immediate purposes of the Gov- 
ernment in prosecuting the war, it was necessary for 
the Government to promise these organizations that 
the privileges which they voluntarily abandoned 
should be restored to them when the war was over. 
It is due largely to the difficulty of restoring these 
privileges at once that the unrest occurred which 
has resulted in the conferences that have just 
closed. 

A very discerning British manufacturer, with 
whom we have: had the pleasure of talking just a 
little while ago, made the statement that the labor 
organizations, as such, were just revelling in their 
first knowledge of controlling power, and when they 
had been obliged to shoulder the responsibility which 
goes with such power, for a sufficient period of 
time, the situation would develop into satisfactory 
compromises. 

Not only is the power of labor thoroughly organ- 
ized and recognized in the discussion of labor ques- 
tions so that treatment between labor organization 
and manufacturer has become the usual practice, 
but well defined systems of conference have grown 
around this power, which vary in practice from the 
systems that have been adopted in the United States 
and which lead to an entirely different necessity in 
present negotiations and those of the immediate 
future. 

The shop steward system in England is one which 
has been in use for about twenty years and which 
has grown into a complete system in about the last 
ten years.’ The shop steward is the liaison between 
the workers in a department and the foreman. If 
the rules as expressed in the agreement between the 
trade union and the manufacturer are not lived up 
to, he can carry his grievance to the management. 
Collectively the shop stewards in a plant form a 
workers’ committee, inasmuch as they are appointed 
by the workers in each department and are paid by 
the workers for the time which they must spend 
upon their shop steward duties. Together with the 
representatives of the managers they form a con- 
ference committee, and this practice has obtained 
in the engineering and some of the other industries 
for a number of years. While these shop stewards, 
together with the management, form a conference 
plan or joint shop committee, this whole system is 


bound by and affiliated with the trade union and the 
manufacturer’s group, so that it must operate within 
the agreement between the union as a body and the 
manutacturer and be subsidiary to such an agree- 
ment. 

It is not in itself, therefore, a complete system of 
co-operative responsibility in connection with the 
individual factory or manufacturing unit, but sim- 
ply provides working machinery in the individual 
manufacturing unit whereby the decisions and agree- 
ments arrived at between the trade union and the 
manufacturer can be kept in orderly operation. The 
growth of the shop steward system, leading to this 
conference plan affiliated with the unions, has led 
to the formation of what is termed the District Al- 
lied Trades Council, which consists of representa- 
tives of each union in the district in alliance, for the 
purpose of keeping the district in uniform practice 
in respect of matters relating to wages, hours and 
working conditions. This District Allied Trades 
Council is the bone of contention between the manu- 
facturer and the union organization and has been 
the seat of revolt against the federated trade union 
on many occasions during the war and afterwards. 
In other words, the District Allied Trades Council 
has secured by its organization sufficient power in 
its local district to take the power away from the 
central organization and threaten to disturb the 
traditional method of agreement between the na- 
tionally organized union and the manufacturer’s 
group. Furthermore, this District Allied Trades 
Council follows the local demand for action much 
more quickly and much more definitely than the cen- 
tralized body and is apt to favor the radical demand, 
which gives more hope of satisfying their imme- 
diate constituency in their desire for action rather 
than deep consideration. 


Intensive Force of English Organized Labor 


When it is understood that this general condition 
in the industrial fields in Great Britain is coupled 
with the desires of a class of great solidarity, homo- 
geneous in its growth, permeated with pretty much 
the same ideals and the same political outlook, the 
intensive force of organized labor and its great in- 
fluence upon the future development of Great Brit- 
ain politically and economically can be understood. 

Great Britain is the oldest machinery manufac- 
turing country in Western civilization. Its genera- 
tions of workers have worked upon the same line of 
work from one to the next generation. They have 
lived in the same towns, they have been imbued with 
the same ideals, intensified by their definition and 
application and the homogeneous character of the 
people. It is for this reason that co-operative so- 
cieties, organized by workers, have had such a large 
success in that country, and it is for this reason that 
profit sharing has made so little headway. These 
differences need to be thoroughly understood in this 
country if the developments which are taking place 
on the other side are to be understood properly in 
respect of their applicability to our problems and 
the modifications which must arise in our methods 
due to the difference in the conditions. 
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Turning Out 100 Tractors Per Day 


PART II 


Production System Employed at the Milwaukee Plant of the International 
Harvester Co.—Details of Machining and Assembling Methods 


By P. M. Heldt 


Co. is devoted to the manufacture of piston rings. 
These are made from the usual cast-iron pots, and 
are of the eccentric type. Boring out the pot, turning off 
the outside eccentrically and cutting off the rings are per- 
formed in one setting. The lathe carriage carries the boring 
tool; the turning tool has a sliding mount and is moved back 
and forth by means of an eccentric pin, and the rings are 
cut off by means of a multiple cutting tool on the back of the 
lathe which is fed in toward the axis of the spindle as the 
carriage with the boring and turning tools progresses toward 
the lathe head. The cutting-off tools, of course, are so set 
that the outermost ring is detached first, then the next, and 
so on, so that the boring and turning operations on any ring 
are always completed before it is cut off. 
All keyways are cut by broaching, and the broaching 


\ co. of the fifth floor of the International Harvester 








Operation of turning connecting rod bearing faces on 
the crankshaft 


process is very extensively used in the plant. For instance, 
all sliding gears are bored out, and then have a square hole 
broached. All of the small gear blanks are finished in double 
spindle turret lathes. The small bevel gears are cut on three 
spindle cutters and the large bevel gears on two spindle cut- 
ters. The reverse gears are cut on three spindle machines, 
six gears being put together on an arbor and cut at the same 
time. Every gear is tested for trueness on a special testing 
machine. The broaching and gear cutting work here de- 
scribed are also done on the fifth floor. 

On the fourth floor there is a miscellaneous collection of 
machine tools, including drills, lathes, etc. Here the steering 
knuckles are machined up. These are drop forgings, and are 
subjected to a heat treatment which increases their sclero- 
scope hardness from 28 to 45. In order to provide a proper 
surface for the rollers of the roller bearings to roll on after 
the heat treatment, the knuckle is straightened in a 
straightening press, and is then tested by means of a dial 
gage. 

Practically the whole of the third floor is devoted to tool 
making, making of dies for sheet steel work, and to tool 
service. 

A platform has been erected in the yard, level with the 
second floor of the machine shop, so that castings from the 
foundry which are intended for the second floor of the ma- 
chine shop can be deposited on this platform by means of the 
outside crane, and then transferred directly to the second 
floor of the shop, thus obviating unnecessary congestion of 
the main floor. Metal shavings from the machine shop are 
loaded on to cars in the yard in the same way. 


Finishing the Crankshafts 


On this floor the crankshafts are finished up. Owing to 
the motor being a two-cylinder machine, the crankshaft is 
comparatively simple, but a number of interesting machin- 
ing operations have been evolved. Thus two crankshafts 
are milled at the same time for counterweights. The crank- 
shafts are drilled for oil delivery to the crank pin bearings. 
Both ends of the crankshaft forgings are sawed off in power 
hack saws at the same time, and then center-drilled at the 
same time. In order to conserve human energy as much as 
possible, a monorail is installed under the ceiling of this 
floor, and all crankshafts are handled by blocks and tackle in 
transferring them from one machine to another. The cam- 
shafts are also turned up and ground in this department. 
The crankshafts are rough turned, finish-turned and ground, 
and very fine limits must be worked to, as the tolerances on 
the crank pin are + 0.0005 in. and —0.001 in. A lapping 
tool of the nut cracker type is sometimes used, if it happens 
that a pin or main bearing is very close to the proper size. 
The camshafts are rough-machined on the round portion and 
the cams are rough ground, after which the shaft is heat 
treated. Then the whole is finish-ground. 

On the ground figor there are miscellaneous machine tools, 
including key-way cutters, lathes, drill presses, etc. Both 
ends of the connecting-rods are bored out at the same time, 
and after boring they are reamed at the same time. The 
rods are next put into the milling machine and have the caps 
cut off and the lugs milled. At this setting, one slitting and 
two surfacing operations are performed at each end. Fly- 
wheels are turned up in a vertical lathe, and are balanced on 
a static balancing machine. By means of a horizontal mul- 
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Here assembly of the clutch, fly- 
The 


tractors are then moved around the ends into the ma.n aisle, where the assembly operations are completed 


tiple spindle drill, holes are drilled in the flywheel arms for 
the bolts by means of which the friction clutch pulley is 
secured to the flywheel. In drilling these holes, the flywheel 
is centered on the tail stock and a template is used in locating 
the holes. The friction clutch pulleys are turned up-in a 
heavy turret lathe. 

All heavy work is done in the main machine shop, which 
has one center aisle and two side aisles. Three overhead 
cranes run on a craneway extending the whole length of the 
building. Each heavy machine tool has its own air hoist on 
an arm swinging from a post. In this department there are 
many heavy continuous millers, as well as large boring ma- 
chines and drills. Both sides of the crankcase are face-ground 
on a diamond face miller. The cylinder blocks are milled off 
at both ends and at the top, in an Ingersoll continuous milling 
machine in one setting. There are four Foote-Burt two 
spindle boring machines for boring and reaming crankcases 
in one setting. A radial drill press is used for spot-facing 
the surface around the bolt holes of the crankcase on the 
inside. Four Baush multiple spindle drill presses are in- 
stalled for drilling and tapping all of the holes in the crank- 
case, using a jjg for locating the holes. Next there are two 
large continuous millers, one for milling the crankcase, the 
other for milling the lower half of the transmission case. 
The former operates with four cutters, of which two are ar- 
ranged vertically and two horizontally. Many of these ma- 
chines are fitted with turntables, so that the machine can be 
loaded at the same time that it is working. 

An interesting method is employed for moving the flywheels 


over the floor. A steel tube is put through five of these fly- 
wheels and then a bent bar, forming a hanale, is hooked into 
the ends of the steel tube, whereupon it is possible to roll the 
flywheels over the floor, the same as a wheelbarrow. 

A hor‘zontal milling machine is used for facing the bear- 
ing slots in the crankcase. and six of the cases are clamped 
on the carriage of the machine at the same time. Another 
continuous miller, with six cutters, operates on two rows of 
crankeases (8 in all) facing off the top surface and the sur- 
face to which the cylinders bolt. A number of other con- 
tinuous millers are used to finish the frame support faces 
on the upper half of the transmission case, the cases on each 
machine being strapped on the carriage in two rows, and the 
machine being provided with four cutters. 


Boring and Milling Operations 


After the transmission case halves have been fitted to- 
gether, the ends of the bearing hubs are milled off, three cases 
being placed in the machine at one time. There is also in 
this department a battery of eight boring mills for boring and 
facing operations on the flywheel, and facing the lower half 
of the crankcase. A double-ended boring mill serves to bore 
in one operation the bearing huts at each end of the trans- 
mission case and the reverse gear eccentric shaft holes. The 
holes in the crankcase are drilled in a multiple spindle drill, 
and another similar machine serves for tapping these holes. 

The holes for bolting the driving sprocket wheels in place 
are drilled in a multiple spindle dr‘ll. Then the wheel blanks 
go on to an automatic gear cutter that finishes the sprocket 
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teeth in one operation. Both sprocket wheels on each tractor 
are interchangeable, there being no rights and lefts. There 
are four of the automatic gear cutters working on driving 
wheels. 
Pistons are made in one of the galleries. The first oper- 
ation is to face the open end in a turret lathe, and all subse- 
quent work is located from this machined surface. Next, the 
piston goes into the drill press for boring the piston pin hole. 
It is then put into a Potter & Johnston lathe for roughing the 
outside surface, the top surface and the ring grooves, and 
then into another one for finish cutting. Next, oil holes are 
drilled through the piston wall, and the hole for the piston 
pin set screw is drilled and tapped at the same time. Holes 
are also drilled for pins for the piston rings. These pins are 
located one-half in the groove and one-half in the solid 
metal, and after they have been screwed tight, they are cut 
off with a hacksaw. After the final grinding of the piston, 
these pins are slightly relieved by means of a file, so that 
they will not project above the surface of the piston when the 
latter is hot, owing to the greater expansion of steel as com- 
pared with cast iron. After the pistons have been rough- 
ground, they are set aside for a while, which gives them a 
chance to age or relieve themselves of internal strains, after 
which they are finish-ground on the same machine. The final 
grinding of the pistons has to be held within limits of + 0.001 
and —0.001 in. Next, the cross hole is finish-bored and 
reamed in a lathe. A special clamping jig is used for holding 
the piston to the face plate of the lathe, and there is a taper 
centering pin on the turret for squaring the piston in the jig. 
The cylinder blocks are bored and reamed, and the upper 
edge of the cylinder bore is beveled out so that the piston and 
rings will enter readily. This operation, performed in a double 
spindle vertical boring mill, is shown in one of the illustra- 
tions. All cylinder and cylinder head castings are given a 
water pressure test. The water enters the casting through a 
hose at the bottom; then air under a pressure of 120 lb. to 
the square inch is applied through a hose at the top. This 
method has the advantage that one test suffices to show any 


leakage through either the inside or the outside wall. The 
cylinder head flange holes are drilled in a multiple spindle 
drill with 11 spindles. This drill is also provided with a turn- 
table, so that it can be loaded and worked at the same time. 
The drills are self-feeding, and the operator can devote all 
his attention to the loading of the fixture. A similar plan is 
used in drilling the crankcase, this being performed in two 
operations, four holes being drilled in the first, and five holes 
in the second operation in the same drill. The holes in the 
sides of the crankcase are drilled and tapped in single spindle 
drills. 

In one of the galleries of the machine shop, the transmis- 
sion bearings are babbitted and broached. This broaching 
operation includes a compacting operation, an arbor with a 
very small taper being forced through the babbitted bear- 
ings. Oil grooves are provided for in the arbor, and do not 
have to be cut specially. This compacting arbor compacts 
and smooths the surface of the bearing and imparts to it 
greater wearing qualities. The arbor is split lengthwise, at 
a slight angle, so that there is no difficuly in withdrawing 
it from the bearing after the operation is completed. 


The Brass Foundry 


The plant also has a brass foundry, although not a great 
many brass castings are used in tractors. All brass shavings 
are recovered in a separator, which works on the magnetic 
principle. The shavings are fed on to an inclined shaker, 
over which is passed a revolving multiple electromagnet. As 
the magnets pass over the shaker, at a short distance, they 
pick up all magnetic shavings (iron and steel) and carry 
them along, and as soon as they are beyond the shaker, they 
are demagnetized and then drop the magnetic shavings into 
a collector. 

In the carbonizing room there are 23 furnaces for carbon- 
izing such parts as the small sprocket, camshaft, valve push 
rods, cam rollers and valve rods. The connecting-rod bolts, 
which are made of special material, are heated in a barrel 
furnace for heat treatment. A recording pyrometer is in- 
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The cylinder blocks are milled off at both ends and at the top in one setting in an Ingersoll continuous milling machine 
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Both sides of the crankcase are face-ground on a diamond face milling machine 


stalled in the foreman’s office, and records the temperature 
of everyone of the furnaces, being automatically switched 
into circuit with the thermo-couples of the different furnaces, 
at intervals of one minute. This pyrometer, as stated, is of 
the recording type, and the records from it are sent to the 
assistant superintendent every day. The record is burned 
into the record sheet by means of electric sparks, passing from 
the point of the indicator arm to the drum on which the rec- 
ord sheet is mounted. All furnaces in the works are heated by 
crude oil. It should also be pointed out that all of the heavy 
machine tools are driven by independent electric motors. 

In the assembling department the so-called progressive sys- 
tem is used. First the frame, which is made of steel channels 
that are bent to form while at a red heat, are assembled with 
the rear axle housing and the front bolster in a jig, and 
riveted together. The use of this jig insures that the frame 
will be square. Next, the frames are placed on three caster 
wheels, which facilitate their movement over the floor. Each 
unit is brought assembled to the main line of assembly. A 
good example of the assembly of components is furnished by 
the transmission, which is assembled on the progressive plan. 
The transmission cases are slid along a pair of rails, at a 
convenient height above the floor for the workman to work 
upon. The low and high speed ring gears and the differential 
gear have been assembled previously, and come to the trans- 
mission assembly line in the form of a complete unit. An 
overhead monorail over the differential assembling bench 
delivers these units to the transmission assembly line and 
also serves to move the complete transmission to the main line 
of assembly. : 

The first part of the assembling work is done in what is re- 
ferred to as the truck shed. When the tractor frame leaves 
this shed, the transmission, rear axle, gear shift mechanism 
and part of the steering gear (the worm and sector) are in 
place. In the next building, which is the main assembling 
room, the crankcase is put on and then the crankcase bear- 
ings are put in place. These bearings are given a double 


reaming, which is done by means of air tools. On a side line, 
oil rings and the counterweights are put on the crankshaft 
and the crankshafts are balanced. Then on the main line the 
crankshafts are put into the engine. The next assembling 
operation is to put on the clutch, clutch wheel and flywheel. 
Each end of the crankshaft is center-drilled and screw 
threaded, and these screw threads serve as an anchorage in 
forcing the flywheel and clutch onto the crankshaft. All of 
the heavier operations and many of the lighter ones in the 
assembly are performed by means of air tools. This greatly 
expedites the work, and obviates fatigue of the workman. 
Next, the keys are fitted, and the gear shields for the counter- 
shaft put on. The next operation consists in putting the 
cylinders onto the crankcase, the studs having been put into 
the cylinder block on a side line. All studs are put in place 
by means of air tools. A jig is used for centering the cylin- 
ders with the crank pins, the cylinder flange holes being made 
slightly larger to permit of this adjustment. 


Assembling Piston Rings and Connecting-Rods 


On a side bench the piston rings are put on the pistons 
and the connecting-rods are put in. These complete assemblies 
of pistons and rods are brought up to the main line at the 
proper place, where they go on to the chassis. Next, the oiler 
and oil leads are put on. The cylinder heads, with the valves, 
tappet arms and studs, are assembled at a side bench, and at 
the same point on the main line are put on to the engine. 
Next, the muffler is put on. At this point, the engine is sub- 
jected to a low pressure water test (30-40 lb. per square inch) 
to test the water tightness of the gasket. 

All operations described so far are performed on a side 
aisle under the balcony. The chassis now having reached 
the end of this aisle, is turned around and enters the main 
aisle, and here is moved along by an overhead crane. Through 
the main aisle the chassis move in three parallel lines. Here 
the crankcase covers, with the governor, camshaft, push rods 
and guides, which have been assembled on another bench, are 
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After final inspection the engine is submitted to a Prony brake test and 
operated at 500 r p.m. under various loads for 30 min. 


put on to the engine. The crankcase covers are assembled in 
one of the galleries, and are brought ‘down on trucks on an 
elevator. At this point also the valves are timed and the 
magneto is set. While this is being done, other minor parts 
are added, such as the seat and spring, steering wheel, mixer, 
fuel tank and piping, governor rod and bracket, air cleaner, 
air pipe and water piping. All these parts are stacked up at 
the side of the main line of assembly opposite the particular 
point where they go on to the chassis. 

When all these parts have been fitted, the mounting gang 
takes hold. They put on the front wheels, the front axle, the 
driving chains and steering rod, all at the same point. Then 
another gang puts on the water tank and connections. At the 
same time that the wheel shields are put on, the engine is 
being filled with kerosene, oil and grease. The water is de- 
livered to the tank through a hose, which depends from a 
water box mounted overhead. This box is fitted with a 
flushing valve and all the operator has to do is to insert the 
end of the hose into the filling hole of the tank, pull a line 
connected to the valve, and the 
proper amount of water to fill the 
system will be released. The 
grease reservoirs are filled by 
means of hand grease guns, and 
fuel is pumped into the fuel tank 
by means of a measuring fuel 
pump. 

This completes the assembly op- 
erations, and a man from the test 
floor now takes charge of the trac- 
tor. He primes the engine with 
motor spirit, and starts it with a 
hand crank, which operation usu- 
ally succeeds at one of the first 
trials. Then the tractor is driven 
across the yard to the test floor 
under its own power. As more 
than a hundred tractors are turned 
out every working day, this per- 
formance is repeated every six min- 
utes. 

On the testing floor the engine 
is first given a 1% to 2 hr. idling 
test, to limber up its moving parts. 
At the end of this test the connect- 
ing-rod bearing caps are removed 
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and the bearings are inspected to 
make sure that they are in perfect 
condition. Also, the valve timing 
is checked over and the magneto 
timing and wiring is inspected. 
The mixer is looked over to see 
that its valve is set properly. 

Next the engine is submitted to 
a Prony brake test, the ordinary 
water-cooled Prony brake being 
used. The engine is started up and 
its speed adjusted to 500 r.p.m., 
after which it is given a 30 min. 
variable load test. Having satis- 
factorily withstood this test, it is 
run for an hour under 20 per cent 
overload. After this period, the 
engine is given a final inspection 
by the test floor foreman. He re- 
moves the crankease cover, and 
feels the bearings to detect any 
possible overheating. The tractor 
having satisfactorily passed this 
final test, it is delivered to the 
paint shop. 

There are about 50 tractors un- 
der test at the same time on the 
test floor, and each tractor remains 
in this department for about 8 hr. 

Painting is done entirely by hand, 
and each tractor is given two coats. 
As soon as the paint is dry, the tractors are loaded on plat- 
form cars or put into storage. They are driven onto the cars 
under their own power. 


Box Handles of Webbing Save Space 


| export shipment, koxes loaded with 200 to 300 pounds 
are most easily manipulated when provided with handles. 
Usually such box handles are made of rope, inserted through 
holes in the ends of the box and secured with wall knots, or 
inserted in grooves on the under sides of the cleats on the 
ends of the box and held in place by nails or screws driven 
through the cleats. 

A box handle made of webbing instead of rope has been 
suggested by the Forest Products Laboratory as a means, of 
conserving space. For this purpose webbing about % in. 
thick and 1% in. wide, which has a breaking strength of 800 
lb., should prove suitable. 





Battery of Cincinnati gear-cutting machines 
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A New Shop Accounting System 


As Installed by the Tractor Branch of the Moline Plow Co.—Gives at All Times 
a Correct Record of the Situation in the Plant with Respect 
to Raw Materials and Finished Parts 


N order that a production schedule may run ahead 

smoothly, it is necessary that all parts required for 

the complete product, whether manufactured directly 
in the plant or obtained from outside sources, be always 
kept on hand in sufficient quantity to allow of assembling 
work going on unhindered. To insure this regular supply 
of parts, most large plants have a stock accounting or 
stock chasing department, the duty of which is to keep 
an accurate record of the stocks of all parts on hand and 
to issue a warning when the supply of any one part runs 
low. A special system for accomplishing this object has 
been worked out and applied by the tractor branch of the 
Moline Plow Co. and has proved most satisfactory. 

Each department is provided with a schedule which 
covers the various items on which that department does 
any work, showing what quantity it is necessary to pro- 
duce each day. These schedules are made up a whole 
month in advance. As the parts are produced, the pro- 
duction figures are posted on the schedule. When pro- 
duction of a part is up to or runs ahead of the schedule, 
the figures are posted in black, otherwise they are posted 
in red ink. Figures regarding parts that are not made 
in the factory, but obtained from outside sources are 
posted from the receiving slips made out when the parts 
come in. 

The master sheets are kept in the Production Depart- 
ment, but duplicates of the sheets are sent to the respec- 
tive factory departments. There are six departments 
for which duplicate sheets are made out, namely: 


1. Purchasing department. 4. Grinding and snagging. 
2. Foundry. 5. Machine shop A. 
3. Forge shop. 6. Machine shop B. 


A master sheet is made out for each department. Each: 


of these sheets contains columns for the parts, numbers 
and names of all parts which the particular department 
handles. 

Then follows a column in which are entered the num- 
bers of parts required per month, and then another col- 
umn in which the numbers required per day are entered. 


MOLINE PLOW CO. TRACTOR WORKS 
REPORT.OF RECEIVING DEPT. FOR MATERIAL RECEIVED 


a ORDER No 


At the beginning of the month there are entered upon the 
sheets the numbers of all parts on hand, the total num- 
bers required for the month, and the requirements per 
day, the latter figures being extended across the sheet. 
Production data are entered upon the sheet in cumulative 
figures, in black or red, according to whether production 
runs ahead or behind schedule. 

The product of each department goes through the hands 
of inspectors, and all inspectors make a daily report to 
the Production Department. One of these inspector’s 
blanks is shown herewith. Red and blue buttons are used 
to indicate a dangerous shortage in the amount of stock 
on hand, which is figured in terms of number of days’ 
supply. When the stock of any particular part runs low, 
a red button is placed on the sheet to indicate the day 
on which the supply, if not replenished, would run out. 
Blue buttons are used when the supply of parts runs 
low, but will last into the following month, in which case 
it is necessary to post the button in one of the first 
columns of the sheet. The blue button really indicates 
that the date to which the supply on hand lasts is in the 
following month. When new stock is received, the but- 
tons are moved. One man does all the posting, and 
spends only about one-half of his time at it. 


Weekly Check Up of Scrapped Material 


At the end of every week, pieces that have been 
scrapped and parts that have been sent out for repairs 
are checked off. At the end of every month the man 
having charge of the accounting system takes the stock 
on hand at the beginning of the month, adds the number 
of parts produced during the month, subtracts the num- 
ber of parts used in manufacturing operations, the num- 
ber of parts scrapped, and the number of parts sent out 
for repair purposes, and the remainder is the stock on 
hand at the beginning of the next month. 

The schedule here described acts as a shop order, and 
also as a stock record. The Moline Plow Co., in its 
tractor department, issues no special shop orders for 
any parts manufactured in its own plant, the schedule 
of the Production Department serving this purpose. 


Form UTs—12-18—20M 


Sources of Production Sheet 
Data 





The form herewith serves for col- 
lecting the data which are entered on 





the production sheets. All product 





completed by any department of the 





works passes through the hands of in- 





spectors and the inspectors’ reports 
are sent to the production department. 





Similarly when material purchased by 








the company arrives at the factory it 





is checked up by the receiving de- 





partment and the report made out is 








sont to the production department. 
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Airplane view of Motor Reconstruction Park 


M. T. C. Salvage Park in France 


PART I. 


An American War Factory in the Heart of France—3500 
Employees—Built in 65 Days—Was 120 Miles Behind Front 
—Engine Department Overhauls 100 Engines Per Week 
—1000 Jobs Weekly Output—Manufactures New Parts 


By W. F. Bradley * 


ARIS, Feb. 11—Early in May, 1918, a staff of 

Motor Transport Corps, U. S. A., officers and me- 

chanics was put in possession of 337 acres of agri- 
cultural land in the center of France and told to erect on 
it a main salvage and reconstruction park capable of tak- 
ing care of all the wreckage then accumulated from the 
front, and to provide for the huge quantity bound to come 
with the summer fighting. 

The first task of the M. T. C. men was to drive the cows 
off the land, then to erect buildings, and, as each one was 
completed, to appoint a staff and start production. The 
ground was purely pastoral. A railroad ran through it, 
and the nearest village comprised a score of houses. The 
3500 men put on this job brought all the material, with 
the exception of some lime and stone. They prepared 
their own plans. They cleared and drained the land. 
They erected the buildings and installed machinery, and 

*EpiTor’s Notre—W. F Bradley has studied motor transport 
during the war in France, Belgium and Italy and has been associ- 
ated with this department of war since 1914. He assisted in the 
purchase of many automobiles and trucks for the A. E. F. in the 
summer of 1917 und personally superintended the overland delivery 


of many Fiat vehicles for our army. He made a minute investiga- 
tion of the Salvage Park described in this article. 


on July 15, or only 67 days after taking possession of 
the bare land, moved into the shops. Fifteen days later 
they were in production. 


5300 Busy Workers 


When I visited this reconstruction park in November, 
1918, there were 3500 skilled mechanics at work in the 
shops and a gang of 1800 German prisoners and civilians 
doing such general work as making roads, laying founda- 
tions for buildings, unloading freight cars, etc. The 
whole organization had grown so fast that outsiders had 
not had time to marvel at it. Paris had not heard of its 
existence. Other branches of the army knew in a vague 
sort of a way that a reconstruction park was being 
erected and assumed that it was still in the erection 
stage. 

There has been a lot of quick work done by the Ameri- 
can Army in France, but it is doubtful if there is any- 
thing to equal this job of erecting an automobile recon- 
struction park to employ 3500 men, and having those 
men working at their own trades within 4 months of 
breaking ground. And these M. T. C. mechanics did not 
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Main street at Motor Reconstruction Park. 


Left—Tool room 
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On right are offices and stockroom; 


completely overhauled every week 


A line of trucks to be salvaged by Motor Reconstruction Park 
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on left are machine shops 


at Motor Reconstruction Park. Right—Engine repair shop with 86 engine stands; 100 engines 
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apply to the Engineers Corps for assistance, nor did they 
requisition for labor battalions. Being practically all 
skilled workers from the automobile factories in the 
United States, they estimated that they were capable of 
erecting buildings, laying foundations, and installing ma- 
chinery as efficiently as any bricklayers or masons. And 
they did it. It was not until after they had enough 
buildings up to enable all of them to be employed at the 
jobs for which they were specially skilled that they were 
given prisoner and civilian help for the rougher work. 

The scope of this reconstruction park is to receive all 
the wreckage from the front, and to repair or salvage 
it, according to its condition; also it has to act as main 
supply depot for the Motor Transport Corps of the A. 
EK. F. It has to cover all vehicles, with the exception of 
foreign makes, which go to a special park; and in addi- 
tion to motor equipment it has to take care of all such 
Quartermaster horse-drawn vehicles as field kitchens, 
wagons, ete. 





The Wreckage of War 


As there was no time to prepare the ground, a Holt 
tractor had to be used to haul damaged trucks inside 
the park 


Up at the front, 120 miles away, they collected every- 
thing on wheels which they were unable to repair, loaded 
them on freight cars, and dumped them by the train load 
in the grounds of the reconstruction park. When the 
front was quiet there was a steady stream of vehicles . 
which had broken down in service, or which had been \ ‘ee. 
damaged in accident. But after every big battle there 
came a mad torrent of almost indescribable wreckage. 

Looking it over, the question which naturally arose 
was, “How is it possible for automobiles to get into such 
a condition?” If a gang of ruffians had been put in pos- 
session of several hundred automobiles and told to wreck 
them so that they would look as unlike automobiles as 
possible, it does not seem conceivable that they would 
have succeeded in getting anywhere near the wrecking 
perfection attained by war. 

‘They were all war wrecks covered with a thick coat- 
ing of yellow, French mud. With some the story could 
be traced, as for instance the Cadillac limousine which 
had been in the direct line of a bursting shrapnel shell, 
and which had been sent back with blood, bits of flesh, 
remnants of uniform and equipment intermingled with 
its torn upholstery and horsehair stuffing. A few weeks 
later that car went out practically new, and the men 
who are riding mm it at this moment undoubtedly are un- German prisoners stacking salvage motorcycle parts 
aware of the grim tragedy attached to it. 








Left—Gas compressors at Motor Reconstruction Park. Right—Part of power plant. 
imstalled. Gasoline-electric groups developing 700 hp. are made use of 


White steam engine being 
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One line of the 14 
Bradley hammers 
in Motor Recon- 
struction Park 
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How a six-cylinder Mercedes aviation engine, complete 
with radiator, instruments and some of the fuselage, 
found its way into a wrecked American truck and was 
then dumped off into the mud of the reconstruction park, 
nobody ever will know. But the mechanics accepted it 
without asking any questions, stripped it, relined the 
bearings, repaired the pierced intake manifold, which had 
been the original cause of its capture, and soon had it in 
running condition. 

It takes the better part of a day to completely travel 
over the whole of the motor reconstruction park, of 
which Colonel H. A. Hegeman is the commanding officer 
and of which Major J. A. Hickey is the master mechanic. 
The main office, right in the center of the camp, is an 
Austin type building 100 by 140 ft., with modern office 
furniture, a telephone on every desk, and the commanding 
officer accessibly placed at the head of the building, with 
the whole of the service under his direct supervision. 
This American method of placing the chief in the same 
buildings as his assistants, accessible to every visitor, 
is an unfailing surprise to the French, who have been 
taught that a leader’s importance is measured by the 
number of doors separating him from his subordinates. 

Of the 337 acres of ground given over to the recon- 
struction park, 207 had been covered between May 8 
and Nov. 1, and the floor space of the shops comprised 
485,300 sq. ft. Most of the buildings are of the Austin 
type, of steel construction, with a small amount of brick. 
Generally they are 100 by 260 ft. In addition to a num- 
ber of others of different type, four of these Austin 
buildings had been erected and were in full operation 
early in November. The first one was a metal working 
shop, given over to the repairing of tanks, radiators, 





One of the four 
machine shops 


gasoline drums, etc. The following, and similar sized 
building, was a machine shop, fully equipped with mod- 
ern machinery for all kinds of work. The third building 
in line was a machine shop with a thoroughly up-to-date 
tool room. The fourth was the forge, having among 
other equipment ten Bradley drop hammers and a mod- 
ern spring making department, controlled by a specialist 
from Detroit, who produced from 40 to 60 sets of springs 
per day. 

The main engine shop is of different structure, being a 
long building 639 by 96 ft., with seven bays, each 240 by 
50 ft. This shop has 72 engine stands and 14 special 
Ford stands. It completely overhauls 90 to 108 engines 
per week. The wood-working department comprises two 
main buildings, each 100 by 260 ft., fitted with power- 
driven saws, planers, mortising machines, etc., and used 
specially for rebuilding horse-drawn vehicles. Adjoining 
are separate buildings for automobile upholstery, leather 
work, tops, hood covers. There are completely equipped 
shops for battery work, for electrical appliances, and for 
magnetos. 

Most of the acetylene, oxygen and hydrogen required 
by the M. T. C. is produced at the reconstruction park 
and sent out from there. The plant, at the time of my 
visit, was filling 60 big acetylene bottles and 69 motor- 
cycle acetylene bottles per day. In the hydrogen and 
oxygen department 80 of the former and 40 of the latter 
bottles were being filled, each bottle having a capacity 
of 200 ft. The compressors were under cover, but the 
gas lines were led out of doors, so that the actual filling 
was carried out in the open air. The filling of the mo- 
toreycle acetylene bottles was done under water. 

(To be continued) 
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Buying Uncertainty 


ARELY has there been such a wary attitude on 
the part of purchasing agents in going ahead 
with their inventories for the coming year as there 
is at present. At this season of the year the mate- 
rial for summer production is generally well in hand, 
but this year the purchasing agents are not buying 
more than a month or two ahead, except in very 
particular instances where the market conditions 
appear particularly favorable. One of the main 
reasons for this is the inability of the purchasing 
agent to accurately gage whether or not there will 
be a further drop in steel prices. The slowness of 
the Government in making adjustments on con- 
tracts is another factor, and there is no doubt that 
the continued control of the railroads by the Gov- 
ernment is also having an effect, as this has in- 
fluenced to some extent the release of purchase 
orders for steel by the railroads. 
The practice of “hand to mouth” buying is dis- 
turbing and expensive. The cost of handling small 
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orders is almost as great as that of handling larger 
ones, with the resulting tendency to keep costs up. 
It is about time that stabilized conditions were re- 
established in the industries, and if purchasing 
agents generally will gather a little more confidence 
in the situation and act on their beliefs that prices 
cannot come down materially for some months, it 
will at once relieve the situation. 

Uncertain conditions are not confined to the auto- 
motive industry, but obtain in all industries, and the 
inter-locking relationships of different industries 
make the uncertainty in the purchasing field of a 
contagious nature. Once the field goes ahead on its 
knowledge that material prices are not apt to change 
radically during the next few weeks, it will have a 
marked Stabilizing effect on business in general. 

Since there are no signs at the present time that 
wages will be reduced, it is quite certain that all 
other matters are going to remain in about the same 
state, and reductions in the price of materials, of 
labor and of factory space are not to be looked for 
during the balance of this year. The important 
point is to have manufacturers realize this condi- 
tion and that they should go ahead and buy for man- 
ufacture on a longer time schedule than is being 
done at present. 


Tractor Demands 


HE open winter permitting plowing with horses 
and thus getting away from the peak of early 
spring plowing, to a measure accounts for the slow- 
ing up of tractor demand on the farm, but this is 
not the complete explanation of the situation. The 
farmer is better able to purchase tractors today 
than at any time in his history, but he still holds 
back and may continue to hold back for 2 or 3 
months more until he harvests the present crop. 
Possibilities of lower prices are holding back 
many sales. The small reduction in steel prices is 
looked upon as but a starter, and the farmer con- 
siders himself peculiarly fortunate in being able to 
get by this spring without investing in a tractor and 
at the same time not have to reduce his crop acreage. 
Too few people in the country realize that prices 
cannot drop to the pre-war level, but unfortunately 
the farmer is not one of these few. He looks too 
often for the price pendulum to swing back to the 
1914 level, which it will never do. A little educa- 
tional work by the tractor makers would accomplish 
a great deal in analyzing the price situation to the 


farmer. It would be a much more constructive and 
positive method of merchandizing than cutting 
prices. 


The present offers a quite confused situation— 
open spring, high costs of materials, and increased 
production facilities with many concerns. The 
trouble will remain for a few months, perhaps unti! 
the present crop is harvested, after which it is dif- 
ficult to see how there cannot but be a big tractor 
demand. The farmer may perhaps not in a genera- 
tion be favored with such a set of conditions. It 
behoves the manufacturers not to do anything that 
will rock the boat. 
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Co-operative Plans Between Organization and Labor 


and the employee or between persons occupying approximately the same business 
plane. You have two parties in co-operation, and if the co- ere is to be real 
then it must result from the united effort of both parties. 

It cannot come if the plan is worked out by one of the parties and thrust on the 
other. That is not co-operation, but rather coercion. The plan must be one of mutual 
evolution. 

In the labor problem many of the so-called co-operative plans have failed because 
they were evolved entirely by the employer. He worked out the entire plan. The work- 
ers were not consulted in it. The employer not only conceived the plan, but put it up 
to the workers as his plan. They had no voice in it. They were merely asked to accept it. 

It did not get a favorable reception from the workers because it was thrust upon 
them more or less as a charity measure so far as any additional wages were concerned. 
As such it flavored too strongly of paternalism. It was not co-operation in the sense of 
two parties working to do a job better and for the improvement of the two parties on 
an equal basis. 

It is not surprising that some workers view with suspicion such co-operative plans 
which have been cut and dried by the management and then thrust before the workers 
for speedy ratification by them. Too frequently the workers view the plan with suspicion. 

Let the employer put himself in the place of the worker: Let the workers thrust 
into his hands a carefully worked-out plan of factory management and division of profits 
and then ask for the ratification of it by the management in a single day. 

What management is there that would not want to refer such a document to a corps 
of lawyers and have it gone through from end to end to find the nigger in the fence? 

After receiving such a document the employer might see that real, enduring co-opera- 
tion must arise from the co-work of two parties in which each is a factor in evolving 
the plan. The plan must come from both sides. It must be the product of mutual con- 
ception and deliberation. 

It is this psychological aspect of the worker that Charles P. Steinmetz lays special 
emphasis on in his address printed on another page in this issue. It is to the failure 
to recognize this factor that he attributes the failure of so many so-called industrial re- 
lationship movements. 

The worker has been suspicious of what has come from the management because, 

. as Dr. Steinmetz says, the trouble between capital and labor today is a historical one. 
It began more than a generation ago and being of such long standing cannot be cor- 
rected in a day, a week or a month. 

Unfortunately, labor and capital in too many cases occupy hostile camps. Instead of 
working together for increased production and reduced prices with the greater profits 
that ensue, labor stands off in its camp and capital stands opposite in its camp. 

With the higher average of educational training the employer should take a broader 
view of the situation than labor. If education is to be of value, this is one way in 
which it should exhibit itself. Breadth of view is a natural product of education. 

To start the solution process and to untangle the present knot, labor must see capi- 
tal take the initiative. 

Capital has been the stronger and as such can the more afford to approach the sub- 
ject on a real basis of co-operation. Capital must give the w6rker a free opportunity 
to discuss the plans. The worker cannot be expected at the start to have as complete 
a grasp of the situation as the management and will make errors. These will have to 
be handled carefully. 

The organization will discover it has an educational work on hand that it is obli- 
gated to carry on. It will require greater investments for this work than many organ- 
izations have been accustomed to make, but the goal is deserving of the price, and we 
cannot afford to fall short in the attainment. 


(Cana the employ. is very largely psychological, whether it is between the employer 
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Overland Refuses to 
Increase Wages 


Employees Threaten Walkout But 
Have Not Done So Yet— 
General Labor Unrest 


DETROIT, April 17—The Willys- 
Overland Co. has refused the demands of 
its employees for increases in wages 
amounting to from 15 to 40 per cent, but 
though an immediate walkout has been 
threatened, this has not occurred. Vice- 
President C. A. Earl does not believe that 
the men will walk out, his belief being 
based on the fact that on Monday the 
Willys-Overland Co. will make the first 
distribution of profits under the profit- 
sharing plan which it recently adopted. 
This will give about $200,000 to employees 
who have been in the service of the com- 
pany for more than 6 months. 


The workers definitely demanded an 
increase of 15 cents per hour, the demand 
representing a total of 12,000 workers. 
They also demand that piecework be 
abolished and the working day be short- 
ened to 8 hours, with 4 hours Saturday, 
and double time for overtime work. 

Willys-Overland has not reduced the 
war wage scale. The demand for an in- 
crease would put wages from 15 to 40 
per cent ahead of this scale and, if 
granted, would cost the company ap- 
proximately $4,000,000 annually. 


General Demand for 8-Hour Day 


The discontent in labor circles is not 
confined to the Overland plants. In and 
around Detroit labor is in a state of 
unrest, with a general demand for an 
8-hour day. The workers do not want 
their labors reduced to 8 hours a day, 
but want a 9- or 10-hour day with double 
time for the one or two hours overtime. 
At the Wadsworth Mfg. Co., which is a 
large top maker, the day forve of 300 men 
has walked out, demanding a general in- 
crease in wages. 

There is no longer any unemployment 
in Detroit, the pendulum having swung 
the other way. It is now difficult to get* 
skilled labor, though unskilled labor is 
plentiful. Skilled men are averaging 65 
cents per hour and unskilled men 45 
cents. 


Apparently there is a stable element 
among the older men, who have saved 
money and built homes, and this is hav- 
ing a good influence. The general im- 
pression is that the employers will win 
out. 


Another matter which is causing some 
trouble is the competition among cities 
for labor. Cities around Detroit resent 
employers in Cincinnati, Cleveland and 


Detroit advertising in papers in those 
cities for help. 
Sinram Heads Gear Makers for 
Third Term 

CLEVELAND, April 16—F. W. Sin- 
ram, of the Van Dorn & Dutton Co. of 
this city, who has been president of the 
American Gear Manufacturers’ Associa- 
tion since its formation at Lakewood, 
N. J., two years ago, was unanimously 
re-elected for a third term at the annual 
meeting of the association held here yes- 
terday. 

Fordson Plant Closed for Inventory 

DETROIT, April 17—The Henry Ford 
& Son factory plant at Dearborn has 
closed down for the first time in 18 
months and will remain closed for 2 
weeks for a general inventory. The plant 
has been running three 8-hour shifts 
daily. On Saturday there was a clean-up 
and 914 tractors were turned out. The 
normal daily production has been running 
about 240 to 250 tractors. To date 
53,075 tractors have been completed. 


Want Government Tractor Tests 


CHICAGO, April 11—Tractor manu- 
facturers who are members of the Trac- 
tor and Thresher Department of the Na- 
tional Implement & Vehicle Association, 
at a special meeting to-day formally ex- 
pressed to the Department of Agriculture 
at Washington a desire that it establish 
a bureau to conduct tractor tests to de- 
termine draw-bar and belt-power rat- 
ings of machines and to furnish a cer- 
tifictae of the findings made by the 
bureau on each tractor tested. It is be- 
lieved that certificates of power ratings, 
issued by a government bureau, would 
be of such standing nationally and in- 
ternationally as to fully satisfy all in- 
terested persons. 


Under this plan a variety of tests pro- 
posed by the several state legislatures would 
be done away with, and a much more satis- 
factory uniform national rating would be ap- 
plied. This would eliminate the tremendous 
expense of the manufacturers in having their 
tractors tested by each of the states and 
would eliminate the variety of conditions to 
be met under the state control in all sec- 


tions of the country. With the rapidly in- 
creasing volume of export trade, the tractor 
manufacturers feel that a federal certificate 
of horsepower ratings would be more recog- 
nized by all foreign countries. 

A committee of the Tractor & Thresher 
Department was appointed to bring this mat- 
ter before the proper officials at Washington 
in the hopes that this very desirable legis- 
lation may be procured. 


Repair Agencies for Trucks Sold to 
x &. ¥. 


WASHINGTON, April 15—Thirteen 
American truck and car manufacturers 
have arranged to maintain agencies in 
Europe to supply parts and make repairs 
for all vehicles sold by the A. E. F. 


S. A. E. Summer Meet 
June 23-27 


Will Combine Business and Recre- 
ation Convention at a 
Great Lakes Hotel 


NEW YORK, April 17—The summer 
meeting of the Society of Automotive 
Engineers will be held at Ottawa Beach, 
an exclusive summer resort on the east 
shore of Lake Michigan, 6 miles from 
Holland. The society has secured the 
exclusive use of the Ottawa Beach Hotel 
and cottages for June 23-24-25-26 and 27. 
Accommodation will approximate 1000 
members and guests. The Standards 
meeting will be held Monday, June 23. In 
the evening the annual business meeting 
will take place and on Tuesday, Wednes- 
day, Thursday and Friday professional 
sessions will occupy the program. Two 
half days will be given over to recreation 
and sports. 


The rule which barred ladies from at- 
tending the sessions the last 2 years dur- 
ing the war has been waived and mem- 
bers will have an opportunity of taking 
their families and combining a vacation 
with the summer meeting. 


The Meetings Committee, in deciding 
upon the nature of the meeting, took a 
mail vote of over 100 members to dis- 
cover the kind of meeting they desired, 
and the vote was overwhelmingly in 
favor of a convention of professional ses- 
sions and recreation. The members are 
anxious to have an opportunity of fra- 
ternizing with one another and discuss- 
ing many matters that cannot be dis- 
cussed in a regular meeting. In view 
of this, approximately 30 per cent of the 
time will be given over to recreation and 
sports. 

The program has not been definitely 
outlined as yet, but the general plan is 
to devote 50 per cent of the time to dis- 
cussion and handle only a few important 
subjects. Thus the “Future Design of 
the Passenger Car” will be the subject 
for an entire session. 


In a similar way the questions relat- 
ing to production as concerned with cars, 
trucks, tractors, motorcycles, etc., will be 
the subject of an entire session. It is 
hoped to handle motor trucks, farm trac- 
tors and aviation in a similar way. There 
will be papers on motor boating, electric 
lighting systems, etc. 


The Meetings Committee that has the 
meetings of this year in charge has been 
appointed by President Manly and con- 
sists of: Chairman, David Beecroft, W. 
A. Brush, C. F. Scott, B. G. Koether and 
Dent Parrett. 
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General Motors Sales 


$326,044,755 


Financial Report Shows Large 
Increase in Profits, Assets 
and Capital 
NEW YORK, April 12—Net profits of 
the General Motors Corp. for the year 
ended Dec. 31, 1918, increased $26,127,- 
754 over the balance for the previous 
year, and during that time net sales of 
all companies were 246,834 cars, valued 
at $326,044,755. During the year the 
company’s assets increased $165,699,611. 
This increase in assets is made up to a 
considerable extent of increased holdings 
in real estate, amounting to approxi- 
mately $46,000,000; $27,000,000 increased 
investment in Liberty bonds, about $44,- 
000,000 increased value of inventory, 
$7,000,000 due from the government on 
war contracts, an increased valuation of 
$24,000,000 on good-will, patents, etc., 
and about $16,000,000 increase in notes 

and accounts receivable. 

After deducting reserves for federal 
taxes and other contingencies amounting 
to $28,000,000, the surplus for the year 
increased $24,900,545 and is now $36,- 
408,937. On Jan. 1, 1918, the working 
capital of the corporation was $64,554,- 
765, but by Dec. 31 this had increased to 
$149,902,028, the increase being $85,347,- 
263. The net manufacturing profits 
amounted to $35,504,576, after deducting 
$4,616,344 to cover depreciation of build- 
ings, machinery and equipment. These 
profits are exclusive of profits which ac- 
crued to the several companies in 1918 
prior to their acquisition by the corpora- 
tion. 

The combined profits of the corpora- 
tion and subsidiary companies before de- 
ducting Federal taxes for the twelve 
months ended Dec. 31, 1918, and includ- 
ing the proportion of profits which ac- 
crued to the several companies in 1918 
prior to their acquisition by General Mo- 
tors, amounted to $45,541,726. 

Included in the consolidated balance 
sheet are the assets and liabilities of the 
following divisions and subsidiary com- 
panies, in addition to various sales com- 
panies with nominal capitalization: 


GENERAL MOTORS GROUP 


Buick Motor Co. DIWVISIOR « 6. ..0.06ccccccas Flint 
Cadillac Motor Car Co. Division...... Detroit 
Central Forge Co. Division........... Detroit 


General Motors Truck Co. Division. .Pontiac 
Jackson-Church-Wilcox Co. Division.Saginaw 
Northway Motor & Mfg. Co. Division.. Detroit 


Oakland Motor Car Co. Division..... Pontiac 
Olds Motor Works Division......... Lansing 
Samson Tractor Co. Division....... Janesville 
Seripps-B0oth COrp.. ....cccccesevsces Detroit 
Chammion Temition CO... c<cccisscessccee Flint 


The McLaughlin Motor Car Co., Ltd..Oshawa 
The McLaughlin Carriage Co., Ltd...Oshawa 


General Motors Export Co......... New York 
General Motors (Europe), Ltd........ London 
Janesville Machine Co............0 Janesville 


CHEVROLET GROUP 

Chevrolet Motor Co. of Michigan ...... Flint 
Chevrolet Motor Co. of New York, Inc. 

Tarrytown 
of Texas ...Fort Worth 
Chevrolet Motor Co. of St. Louis..St. Louis 
Chevrolet Motor Co. of Canada, Ltd..Oshawa 
Chevrolet Motor Co. of Bay City...Bay City 
St. Tae: Dee. COORG. 0 ossisiccccwcwses St. Louis 
STOTSMO -CHGVTOIGG GR. is 60:60:60. 05s:6:00 00000 Toledo 


UNITED MOTORS GROUP 
Dayton Engineering Laboratories Co..Dayton 


Chevrolet Motor Co. 


Hyatt Roller Bearings Division...... Newark 
Jaxon Steel Products Division........ Jackson 
Remy Electric Division............. Anderson 
Harrison Radiator COrp....scececess Lockport 
New Departure Mig. CO... ..5.65ccees Bristol 
Lancaster Steel Products Co...... Lancaster 


Following are excerpts from the re- 
port of the General Motors Corp.: 


The net sales of General Motors Corp. and 
subsidiary companies for the twelve months 
ended Dec. 31, 1918 (not including the sales 
of the companies purchased during the year 
prior to their acquisition), amounted to 
$269,796,829.78. The net sales of all com- 
panies for the twelve months ended Dec. 31, 
1918, amounted to $326,044,755.95. The num- 


. ber of cars, trucks and tractors sold during 


the year was 246,834. 

The-payrolls for the year 1918 aggregated 
$52,500,000. The number of employees in the 
service of the corporation and its subsidiary 
companies on Dec. 31, 1918, was 49,118. 

Concerning the work done by the corpora- 
tion on war products, a word at this time 
may not be out of place. Of the twenty-three 
operating units, eighteen were engaged on 
government contracts. The gross value of 
the products actually completed was ap- 
proximately $35,000,000. At the time the 
armistice was signed the orders and con- 
tracts in hand exceeded $50,000,000. 

The United States had been at war hardly 
a month when the Truck Division received 
a large order for its Model 16 chassis to be 
used for ambulance mounts. During the 
Mexican trouble this chassis, in actual serv- 
ice, had proven to be especially well adapted 
to ambulance work and was adopted by the 
Medical Corps for all motorized units. In the 
summer of 1918, after having spent months 
on the design of a new chassis for uni- 
versal military service, the Army finally ac- 
knowledged the sterling worth of the G.M.C. 
Model 16 chassis by making it the standard 
%-ton chassis for all arms. General Motors 
furnished over 5000 of these vehicles. 

The Quartermaster’s Corps, supplying the 
majority of the vehicles used by all branches 
of the service, early adopted the Cadillac as 
the standard officers’ car. A total of 2350 
Cadillac cars practically standard .in all re- 
spects were supplied. 

The Cadillac eight-cylinder engine, with 
a few slight changes, was adopted by the 
Ordnance Department as the power plant for 
the 2%-ton artillery tractor. A total of 1157 
engines were supplied for this purpose. 

In the production of Liberty motors for 
aircraft work, the Buick and Cadillac di- 
visions made an exceptional record. Regard- 
less of the delayed start, due to the fact 
that the General Motors Corn. had heen 


(Continued on page 871) 


To Sell 1000 Liberty Engines 


WASHINGTON, April 17—One thou- 
sand Liberty engines have been placed 
on sale by the War Department. They 
are 12-cylinder, V-type, 5x7, 400 hp., 
at 1700 r.p.m., and are equipped with a 
Deleo generator, battery-type ignition, 
and two complete distributing units 
working independently with specially 
designed Zenith duplex carbureter. These 
engines are all new and are a surplus 
above the requirements of the Air Serv- 
ice. Bids should be made to the Sales 


and Salvage Section, Army Air Service, 


Washington. 


eee 


SKF and Hess-Bright 
Brought Together 


With Atlas Ball, They Form SKF 
Industries—Establish Re- 
search Laboratory 


NEW YORK, April 17—The SKF Ad- 
ministrative Co., which was formed in 
May, 1917, to consolidate the interests of 
the SKF Ball Bearing Co. and the Hess- 
Bright Mfg. Co., has been merged, with 
the Atlas Steel Ball Co. into a new com- 
pany to be known as SKF Industries, Inc. 
The Atlas company has for some time 
been controlled by the SKF company. 

The immediate purpose of the merger, 
which brings together the sales and ex- 
ecutive departments of the three com- 
panies, is to facilitate the carrying on of 
important research work. For this pur- 
pose ground is being broken adjacent to 
the Hess-Bright plant in Philadelphia. 

The merger will not affect the financial 
status of any of the companies and is 
largely to simplify merchandising prob- 
lems. Heretofore, Hess-Bright and SKF 
bearings have been sold separately and 
in competition. Hereafter, they will be 
sold by the same sales organization, with 
the assistance of the research and engi- 
neering laboratory, and not in competi- 
tion. Both names will be perpetuated, 
Hess-Bright for the company’s deep- 
groove type of bearing, and SKF for its 
double-row self-aligning type. The estab- 
lishment of the laboratory permits the 
company to give scientific advice on anti- 
friction matters, entirely divorced from 
the sale of any specific type of bearings. 

B. G. Prytz, who has been president of 
all three companies, is president of the 
new company. Associated with him are: 
Vice-president, W. L. Batt, formerly vice- 
president of the Hess-Bright company; 
Comptroller J. P. Walsh; Sales Manager 
S. B. Taylor, formerly vice-president of 
the SKF company. 

The company will consolidate its sales 
and executive offices at 165 Broadway, 
New York. The SKF, Hess-Bright and 
Atlas plants, the former in Hartford, and 
the latter two in Philadelphia, will be 
maintained without change. 


Holt-Best Patent Litigation Settled 


SAN LEANDRO, CAL., April 11.— 
Litigation between the Holt Mfg. Co. and 
the C. L. Best Gas Traction Co. over cer- 
tain patents has been adjusted. The Holt 
company has acquired the Lombard 
patents, Nos. 674,737 and 854,364, from 
the Best company and has licensed that 
company to manufacture under the Holt 
patents. The number of the patent in the 
suit instituted by Holt is 874,008. 
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Militor-Knox Merged 
as Militor Corp. 


Will Continue Militor Motorcycles 
and Knox Engines and Add 


Passenger Car 


NEW YORK, April 12—The Knox Mo- 
tors Co., Springfield, Mass., and the Mili- 
tor Corp. have been merged and will do 
business as the Militor Motors Co., with 
a capital of $2,500,000. The company 
plans to increase the production of 
Militor motorcycles and will also add a 
light passenger car. It is planned to 
continue production of Knox engines. 

The original Militor Corp. was organ- 
ized for the production of war vehicles 
for the Government, and received con- 
tracts for a considerable number of four- 
wheel-drive trucks, though these con- 
‘tracts were c&nceled before the company 
could get into actual production on them. 
The Militor motorcycle is a four-cylinder, 
shaft-driven vehicle which differs from 
other motorcycles in that it is of auto- 
mobile construction to a very great ex- 
tent. 

N. R. Sinclair, president of the Militor 
Corp., will be president of the new com- 
pany. Associated with him are George 
. W. Dunham, vice-president of the Militor 
Corp. and formerly president of the S. 
A. E.; second vice-president, R. L. Not- 
man, secretary of the Militor Corp. and 
formerly vice-president of the McKinnon 
Dash Co.; treasurer, E. O. Sutton, form- 
erly treasurer of the Knox Motors Co. 
Production activities will be centered in 
the Springfield plant, which has more 
than 230,000 sq. ft. of floor space and a 
complete equipment of machinery. Gen- 
eral executive and sales offices are at 111 
Broadway, New York. 


Fokker Airplanes to Be Made in Holland 


WASHINGTON, April 12—A factory 
is being erected in Holland for the manu- 
facture of Fokker airplanes, according to 
information received here by the War 
Departmént. Two American army of- 
ficers, Col. Earl McFarland and Major 
Robert Marsh, Jr., have been assigned to 
visit the factory and study the Fokker 
plane, afterward reporting to the Amer- 
ican military attaché at The Hague. 


U. S. Chamber of Commerce Convention 
at St. Louis 

WASHINGTON, April 12—The meet- 
ing of the Chamber of Commerce of the 
United States at St. Louis, April 28- 
May 1, will include in its program dis- 
cussion on the disposition and operation 
of the country’s railroads and merchant 
marine, revision of anti-trust legislation, 
foreign relations and foreign trade, agri- 
culture, industrial production, domestic 
distribution, waterways and highways, 
industrial relations and finance. The 
Advisory Council of American  In- 
dustries, which comprises 400 war 
service committees, has been asked to 
attend the meeting. 


AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


Speakers already designated include 
Carter Glass, Secretary of the Treasury; 
William C. Redfield, Secretary of Com- 
merce; Edward N. Hurley, chairman of 
the Shipping Board; Walker D. Hines, 
Director of Railroad Transportation; 
Senator Albert B. Cummins; George Ed 
Smith, President of the Manufacturers’ 
Export Association, and Maurice Case- 
nave, former French Minister to Brazil, 
now Director-General of French Services 
in this country, who will speak as the 
special representative of France. 


French Accessory Competition 


PARIS, March 26—On June 9 the 
Touring Club of France,will hold a com- 
petition for the equipment of automo- 
biles for extensive touring and camping. 
This competition is a part of the pro- 
gram drawn up by the club in celebration 
of its twenty-fifth anniversary. 

It is felt that very few automobiles are 
so designed that accessories, such as 
tires, rims, tools, batteries, etc., can be 
carried conveniently. The object of the 
competition is not only to find the best 
ways of lodging these essential acces- 
sories, but also to reveal the _ best 
methods of carrying baggage and tour- 
ing equipment. Light two-wheel trailers 
suitable for placing behind a passenger- 
carrying automobile will be admitted at 
this competition. 


Major Halford in America in Interest of 
English Patents 

NEW YORK, April 12—Major F. B. 
Halford, representing Engine Patents. 
Ltd., of England, which developed the 
Ricardo cross-head piston type engine 
used in the British tanks, and also the 
slipper design of piston, arrived in New 
York recently in the interest of Ameri- 
can patents on these products, and also 
the possible development of them in 
America. 

Major Halford was one of the three to 
develop the B.H.P. aviation engine which 
was used so much in British bombing 
planes, and of which perhaps over 6000 
have been built. The B.H.P. was a 6-cyl- 
inder design and in 1916 was fitted in the 
first DH-4 bombing plane. With cylin- 
ders 145 x 190 it furnished approximately 
1 hp. for every 2% lb. in weight. The 
object of the development of the B.H.P., 
which took its name from the three men 
who worked on its development, namely, 
Sir William Beardmore, Major Halford 
and T. C. Pullinger of Arrol-Johnson, 
was to give maximum reliability without 
excess weight. It was a direct-drive 
engine, and with its use the speed of the 
bombing planes was increased from 92 to 
116 m.p.h. 

Closing of Cleveland Plants Throws 1200 
Out of Work 


CLEVELAND, April 11—The entire 
works of the Theodore Kundtz Co., com- 
prising five plants, were closed to-day, 
throwing more than 1200 men and women 
out of work. Officials say that the step 
was taken because of agitation among 
the workers for a wage advance of 10 
cents an hour and a 6-hr. day. 


April 17, 


$152,000,000 Voted for 
‘French Roads 


$112,000,000 for Devastated Area 
—65,000 Miles to Be 
Entirely Rebuilt 


PARIS, March 25—The sum of $15z,- 
000,000 has been voted by the French 
Government for the repair and upkeep 
of roads. Of this amount $112,000,000 
will be devoted to the repair of roads in 
the devastated regions of France. Ap- 
proximately $40,000,000 are to be spent 
on the repair of roads which have indi- 
rectly suffered owing to the war. These 
include roads which, owing to military 
activities, have had to carry an amount 
of traffic for which they were never de- 
signed. 

Careful examination of the roads sit- 
uation in France shows that 65,000 miles 
of main roads in the war area must be 
entirely rebuilt. In addition to this sev- 
eral hundred bridges, which at present 
are of a temporary nature, must be re- 
constructed. It is estimated that to put 
these war-stricken roads into proper con- 
dition 10,400,000 tons of material will be 
required. The estimated cost of this work 
is $64,000,000. This is in addition to the 
$48,000,000 which have already been 
spent by the military authorities during 
the war for the maintenance of roads in 
the war area. 

For the past 4 years all the roads in 
the war zone of France have been under 
the direct control of the army authori- 
ties. At the end of April this control 
will be taken away from the army and 
vested in the Ministry of Public Works, 
which will occupy itself not only with 
the main or national highways, but also 
with the local or departmental roads. In 
the past the State only maintained na- 
tional roads, leaving the upkeep of the 
secondary roads to the department or 
local authorities. In view of the enor- 
mous task facing it, this divided control 
has been abolished. All the gravel pits 
and stone quarries at present worked by 
the military authorities will be taken over 
by the Ministry of Public Works. Also 
all road work which is now handled by 
the American and British armies will be 
transferred to the French civilian 
authorities. Many of the contracts for 
this scheme have already been placed, 
and it is believed that active work on the 
repair of roads will begin by the end of 
April. 
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Repair Outside War Zone 


The second part of the program, which 
deals with the repair and improvement 
of roads outside the war zone, is almost 
as big as the first. In asking for and ob- 
taining a credit of $40,000,000 the French 
authorities realize that a tremendous 
effort must be made to make the roads 
equal to their condition of 10 years ago. 
A technical committee has been ap- 
pointed to determine the kind of ma- 
terial necessary for each type of road. 
It is probable also that there will be a re- 
classification of roads. 

Since the development of the automo- 
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bile many roads which were classified as 
fourth or fifth grade have become of pri- 
mary importance. These roads should 
have spent on them an amount of money 
commensurate with the traffic they have 
to carry. Under this scheme it is esti- 
mated that it will be necessary to fur- 
nish immediately 5,000,000 sq. yd. of 
broken stone and to repair more than 


AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


Gasoline Stocks Are 


Well Maintained 


January Figures Disclose Satisfac- 
tory Position—Production Has 
Increased During Month 
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uary, 1919, both consumption and pro- 
duction dropped, but as the former de- 
creased more rapidly our position im- 
proved. 


Gasoline Shortage Affects South African 
Trade 


+ WASHINGTON, April 12—Shortage 
of gasoline in British South Africa has 


sq. y ranite- PRODUCTION 
1,000,000 sq. yd. of granite-paved road. 7 affected the use of meter care ond trecks, 
Jz ary, 2cember, f “ 
- = ooo according to a report from the American 
Pershing Highway Planned Crude oil (bbl.)........ 26,967,382 26,958,157 Consul. Sales of gasoline were suspended 
Gasoline (gal.) ........303,710,556 ,291,744,465 by the Government in order to insure 


WASHINGTON, April 11—The De- 
partment of Labor plans to construct a 


7-—Stocks on Hand— 


adequate supplies for military use. The 
position is not so serious now, and gaso- 


on P i ine Jan. 31, Dec. 31, : ‘ . . 4 
highway, to be known as the Pershing 1919 1918 line is again being sold for commercial 
Highway, acioss the continent from New tin aii italia 15500285 16.98.74 Peaniomanis 

, i . e . * A rude Ol 0) eee 9,950,180 0,449, 0' . 

York to San Francisco, touching various Gils purchased to be re- Parliament has legislated that no ex- 
places connected with the life of the com- ee 1,088,264 1,300,018 


mander of the American Expeditionary 


Gasoline (gal.) oe ee. 6 085,212,692 297,326,983 


cise duty should be levied on Union 
spirits or on ether manufactured from 


Forces. A temporary association has ~enlgueney i ae - 332,393,181 pinagersbagped spirits, if they are used for internal-com- 
been formed for this purpose, and it is pretending harass in paerinpea ivndtlem: aveiions feel, tin eilen to wiheeabete 
believed all the States will co-operate. Wax — "°° eaeen dae rete and encourage the establishment of a 
A preliminary meeting was held in Lin- Coke (ton) pak acca 28,732 "99605 motor fuel industry. As a result a fac- 
coln, Neb. ; Asphaltum (ton) ...... 93,027 76,858 tory has been erected near Durban cost- 
The ——. of a whe fa Miscellaneous (gal.) ..483,942,833 477,783,740 ing $400,000 and with a full capacity for 
necessary, and appropriations made by 2 a : F . : 
foeians Manaty S00 vend suadadie haw WASHINGTON, April 14—In com- 3000 gal. daily. This fuel is being placed 


been approved in various States, and $21,- 
000,000 as now available for State roads, 
according to the Federal Road Aid Act, 
by which the Government allows the in- 
dividual States as large an amount as 
the States themselves appropriate for 
road construction. 

Nebraska has taken the lead 
Pershing 
projects of 388 miles approved at a cost 
of $809,401.43, of which $320,206.66 
will be from the Federal funds. New 
York State has received Federal ap- 
proval for 13 projects of 61 miles and 
California has had approved 6 projects 
covering 96 miles at a cost of $1,290,- 
613.84. 


in the 


Road-Building Freights Cut 


WASHINGTON, April 12—Reduced 
rates on road building material for Fed- 
eral, State, county or municipal work 
were ordered yesterday by the Railroad 
Administration. All railroads were au- 
thorized to cut, without filing tariffs, 10 
cents a ton from regular rates exceeding 
40 cents a ton on all shipments of broken, 
crushed or ground stone, sand and gravel, 
slag, shells, chatts and cherts, where the 
benefit of the reduction would accrue to 
the Federal, State or local governments. 

Director-General Hines took this action 


idea and also has 13 road. 


parison with the past few months, the 
figures relating to petroleum products for 
the month of January, 1919, are very 
satisfactory. 

It is true that production of crude oil 
has remained practically stationary as 
compared with the total for December, 
1918, and gasoline production has in- 
creased by less than 12,000,000 gal. 
Nevertheless we are now getting the 
benefit of decreased consumption and, ac- 
cordingly, the position in regards to 
stocks held on Jan. 31 last is distinctly 
good. 

It is reasonable to suppose that gaso- 
line consumption should be at its lowest 
point around January, and no doubt it is 
mainly for this reason that our stock has 
increased by about 85,000,000 gal. Stock 
of fuel oil has increased by no less than 
287,410,057 gal., a circumstance which 
augurs well for the maintenance of our 
new oil-burning merchant marine. Our 
stock of lubricating oil is also satisfac- 
tory, but stocks of crude and kerosene 
show slight decreases. 

Almost all through the year 1918 ¢on- 
sumption of crude petroleum and, infer- 
entially, its derivatives has been in ex- 
cess of production. In June the lines of 
production and consumption crossed for 
about a week, but later on the position 
altered and it was not until almost the 


on the market at a price just below that 
of gasoline. No statement can be made 
yet as to its success as a substitute fuel. 
Warnings have been issued against its 
used in carbureters with cork floats, as it 
apparently contains some denaturing 
chemical which quickly destroys the 
shellac coating. 


Carload Shipments Increase 5000 in 
March 


NEW YORK, April 15—Shipments of 
automobiles increased nearly 5000 car- 
loads in March, 1918, over the same 
month last year. In March, 1918, the 
shipments totaled 16,728, as compared 
with 21,500 in March, 1919, according to 
figures presented before the monthly 
meeting of the directors of the National 
Automobile Chamber of Commerce. 

In the last month the condition of the 
factories in so far as their ability to get 
automobile freight cars is concerned has 
been materially bettered. This has been 
brought about through the efforts of the 
N. A. C. C. in having a representative of 
the railroads permanently located in De- 
troit with authority to check up and 
route freight cars. 


DALLAS, April 15—The Spencer-Car- 
roll Co. has moved from Waco, Tex., and 
will now operate its wholesale business 




















after conference with the Departments end of December before production was in automotive equipment from _ that 
of Agriculture, Commerce and Labor. again in excess of consumption. In Jan- center. 
Output of Refineries of the United States by Months 
Miscel- 
Crude Other Oils Gasoline Kerosene Gas and Fuel Lubricating Wax Coke Asphaitum laneous Losses 

1918 (bbl.) (bbl.) (gallons) (gallons) (gallons) (gallons) (pounds) (tons) (tons) (gallons) (bbl.) 
JANUBTY « «0.0005 23,842,587 2,300,334 242,632,044 119,358,184 547,866,248 56,623,425 39,238,858 41,216 54,854 70,995,829 1,078,181 
February . 23,386,676 2,298,333 234,324,618 121,218,320 510,165,397 58,300,914  35,087.337 42.371 42.033 75,134,088 983,992 
March . .. 26,239,662 3,696,872 269,627,968 151,228,007 587,985,804 69,308,351 43.597,019 44.248 56,901 94,865,148 1,097,489 
April  eeeee 26,201,544 3,956,244 293,396,162 153,708,682 578,255,341 71,022,204 40,173,524 45,674 51,242 89,242,012 1,182,020 
May ........... 28,510,698 4,112,023 319,391,202 160,590,760 631,586,209 79,589,735 42,544,633 48,864 60,449 88,627,491 1,269,281 
June ........... 28,140,479 3,483,270 315,023,445 151,840,252 628,842,033 74,420,996  41,317.794 46,605 50,321 81,110,922 1,282,177 
July. .........+- 29,170,718 5,961,587 332,022,095 156,828,826 658,439,682 79,303,107 41,691,551 48,914 58,433 159,374,139 1,338,304 
Ce re 28,534,275 6,376,353 330,335,046 149,678,850 671,113,871 72,892,879 41,829,516 51,759 59.715 163,345,034 1,337,327 
September .. 28,390,431 5,485,747 314,595,959 164,963,798 653,085,050 70,593,079 42,704,894 48,052 49,157 138,201,963 1,236,834 
October .. 29,237,767 5,571,847 314,251,318 164,928,640 661,780,441 72,244,633 43,470,132 48,820 51,878 166,109,867 1,161,545 
November . 27,411,636 3,857,754 312,968,640 169,278,105 604,403,494 72,178,602 49,642,007 51,393 35,387 75,430,160 1,236,818 
December ...... 26,958,157 3,474,890 291,744,465 161,742,713 587,873,987 64,987,842 48,847,092 41,747 37,596 84,273,730 1,352,657 

Total 326,024,630 50,565,204 3,570,312,963 1,825,360,137 7,321,397,587 $41,465,767 505,144,357 559,663 607,968 1,286,710,383 14,556,625 

1919 
January ....... 26,967,332 2 919,492 303,710,556 158,501,260 589,630,056 68,304,613 59,003 54,074 92,324,236 1,183,767 


44,987,603 








870 


Purchasing Pitfalls 
Pointed Out 


Detroit Purchasing Agents Hear 
of Wide-Open Traps for the 
Unwary Buyer 


DETROIT, April 14.—How to avoid 
legal pitfalls in buying was pointed out 
by Edward G. Wasey, a prominent at- 
torney, at the April meeting and dinner 
of the Detroit Branch of The National 
Association of Purchasing Agents, held 
on April 9. Mr. Wasey pointed out a 
number of the wide-open traps which 
catch the unwary buyer unless he is 
posted on the laws which regard his oc- 
cupation. His speech followed the ban- 
quet and was heard by about 100 promi- 
nent purchasing agents of Detroit. A 
digest of his remarks follows: 

“In buying goods where the purchas- 
ing price is over $50, there must be a 
written contract in order to make the 
sale valid. If, however, special manufac- 
turing operations have to be gone into to 
produce the goods, or if a part of the or- 
der has been delivered, a contract has 
been consummated. As a rule, however, 
goods purchased to the extent of over $50 
must be purchased through a written 
contract. 

“It is necessary that the man with 
whom the contract is made have the 
power to make the contract. This is some- 
thing which must be watched carefully, 
as in the employee’s contract with his 
company he may be limited in his powers, 
and the purchasing agent should not close 
the purchase, nor should the salesman, 
on the other hand, conclude a contract, 
unless he is reasonably sure that the per- 
son with whom the contract is being 
closed is empowered to make the pur- 
chase.” 


Another matter similar to this which must 
be watched is that a concern is doing busi- 
ness along the lines for which it is incorpo- 
rated. That is, a corporation cannot be held 
responsible for debts incurred in doing busi- 


ness in a field for which it is not incorpo- 
rated. For example, if a concern is incor- 


porated to manufacture a certain article, and 
for some reason takes a part of its capital 
and invests it in a farm and starts paying 
on this farm and suddenly ceases payment 
to the land company, that land company 
would have no redress against the corpo- 
ration, since that is a business beyond the 
powers of the corporation to conduct. 

This defense, known technically to lawyers 
as ultra vires (meaning beyond the powers), 
is quite common and must be guarded against 
by the seller in making his contract. That 
is, he should know that the concern with 
which he is contracting is undertaking to 
do something that is directly in its line of 
business. Of course, the individual officers 
of the company are liable for the bill in- 
curred in the case of an wultra-vires defense. 

Another very important requirement is the 
use of printed forms of contract wherever 
possible. With such it is highly improbable 
that anything will be omitted from the con- 
tract. Mr. Wasey points out a very typical 
example of this. A lease was drawn up 
stating that the tenant was to return the 
property to the landlord in as good condition 
as he received it, taking into consideration 
normal wear and tear, and not including 
damage by the elements such as fire or flood. 
By an error the last phrase was left out. 

The property was damaged by fire and the 
building burned to the ground, whereupon 
the tenant wrote the landlord asking him 
when he was going to rebuild the property. 
The tenant was very much surprised to re- 
ceive a reply from the landlord stating that 
it was up to him to rebuild the property. A 
study of the lease showed that this important 
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phrase had been left out and the tenant was 
sviceu wo vebu.id. 

Anotiuer unng that both the purchasing 
agent and the seller must watch is that there 
io uu agreement between the parties buying 


and seiding. Sometimes, where a case is 
brought ito dispute, one of the disputing 
puruecs will bring a mass of correspondence 


to the attorneys office, and somewhere in 
lial correspondence is supposed to be evi- 
dence that the parties have agreed upon the 
pu.chase and sale, or on the specifications or 
umer matters necessary in consummating 
the deal. Very often a careful search through 
the entire correspondence fails to reveal any 
such agreement. It is very necessary there- 
fore, that the purchasing agent so arrange 
his correspondence on the matter of the sale 
or purchase as to bring out the fact that 
there is a definite agreement. 

Another failure in the conducting of busi- 
ness alorg purchasing.lines is that of the 
concern which fails to describe plainly the 
goods that are to be bought or sold. It is 
also highly advisable to put in the contract 
the exact purpose for which the goods are 
suitable. This then binds the seller to de- 
liver materials or products which are satis- 
featory for the purpose intended. Some ot 
the purchasing agents go further than this, 
and are able to “get away with it” in most 
instances. They incorporate a phrase stat- 
ing that the goods must be to the satisfaction 
of the buyer. 

Mr. Wasey dwelt at some length on the 
bad results of buying too cheaply. If the 
price is made too low and the seller is not 
able to make a reasonable profit, the quality 
of the goods is lessened, or in some way the 
lack of profit is made up. A concern 
which forces another concern to operate at 
a loss to fill an order is not going to get the 
same ‘ort of treatment as one that allows 
reasonable profit, and eventually this cur- 
tailment of price will some back in some 
detrimental way to the purchaser. 

The practice of canceling parts of orders 
increases the risk of the seller and naturally, 
since he is taking a higher risk, he will ask 
higher prices. In the case of cancellation, 
the buyer is also liable for anticipated profits 
and in some cases for a certain portion of 
the cost of material if it has been bought 
specially. The only way of getting around 
this situation correctly is to make an option 
form of contract. Wherever the buyer forces 
the seller to take a risk he must be willing 
to pay for it. 

It is always advisable, if possible, to pay 
bills quickly. There are certain concerns 
which have a habit of sending out vouchers 
on the day the invoice is received or, at 
most, the day following. This practice is 
highly beneficial to the seller, as it is a fac- 
tor in allowing him to turn over his capital 
more quickly. 


Improvements in New DeDion 


NEW YORK, April 17—The post-war 
program of DeDion Bouton has been 
slightly uncovered, and details of one of 
the new models which will be on sale in 
America by the end of June have reached 
this city. It about follows the previous 
DeDion design, using a “V” type 8-cylin- 
der engine which is improved in many 
respects. Cylinder dimensions are 70x120 


mm., wheelbase 1343, in. and _ tires 
34x4% in. with standard tread. 
Several unusual features are the 


mounting of the four-speed gearset as a 
unit with the engine, and the adoption of 
a conventional rear axle, consisting of a 
stamped housing with floating drive 
shafts, in place of the former double type, 
consisting of a fixed axle with a separate 
driving system and the _ differential 
mounted on the frame and transmitting 
by two universal shafts to the wheels. 

The car is fitted with a single-unit 
motor-generator for starting and light- 
ing, driven by a silent chain. The springs 
are very flat semi-elliptical types. 
Thermo-syphon cooling is retained. 

Kalamazoo Spring President Dies 

DETROIT, April 17—Charles H. 
Eaton, president of the Kalamazoo 
Spring & Axle Co., died yesterday after 
a brief illness. 
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Government Vehicles 


Not For Sale 


Federal Requirements Likely to 
Account For All War Trucks 
and Cars — Remainder 
to Makers 


WASHINGTON, April 15—Reports, 
current during this past week, that many 
thousands of trucks and passenger cars 
would be thrown on the market in the 
next few days are untrue. The rumors 
are the result of action taken by the 
War Department to learn what possible 
surplus of trucks and passenger cars can 
be expected as a result of the reorgan- 
ization of the army. 

Following the inquiry by Acting Sec- 
retary of War Benedict Crowell, the Mo- 
tor Transport Corps notified him that 
after detailing trucks and passenger cars 
to the various divisions of the army in 
accordance with the reorganization plans 
there will probably be about 30,000 motor 
trucks and 5000 passenger cars surplus, 
most of the passenger cars being Fords, 
while the trucks are divided up among 
all the different makes which were or- 
dered during the war, some of them new 
and the balance used. 

This surplus, however, is not an indi- 
cation of a sale to the public. As soon 
as these amounts are definitely ascer- 
tained the War Department will ask the 
various government bureaus for requisi- 
tions for trucks and cars to meet their 
needs. 


The plan is to first provide all govern- 
ment departments with their requirements 
and then if there is a surplus to allow the 
manufacturers to rebuy their cars and trucks 
at reasonable prices. Third, if after these 
two methods are used a surplus still re- 
mains, it will be disposed of by: auction sale 
to the public. It is not expected, however, 
that there will be any vehicle left for pub- 
lic purchase, and it is very doubtful if 
there will be any for resale to the manufac- 
turers. 


The Post Office Department, the Depart- 
ment of Agriculture, the Department of Com- 
merce, the U. S. Health Service and, in fact, 
all of the government agencies, are expected 
to make demands for a large number of the 
vehicles, probably for more than the War 
Department can _ spare. The Post Office 
originally requisitioned 16,000 motor trucks; 
3000 of these have been delivered. 

Of the remaining 13,000 the Post Office De- 
partment is now able to take only 4000 
whenever the War Department can provide 
them due to the fact that the Post Office 
appropriation bill failed to pass in Congress 
in the recent filibuster. The remaining 9000 
trucks will be asked for by the Post Office 
Department if the bill passes in the next 
session of Congress. 

The Department of Agriculture has al- 
ready signified a need for 1000 passenger 
ears, 4500 trucks and several hundred trail- 
ers. and anticipates that it will use con- 
siderable more than this as soon as it defi- 
nitely formulates its road building program. 
The plan is to use these cars and trucks for 
road construction. 

The U. S. Health Service has already 
taken 1000 ambulances, and will take all that 
the army can spare, which may possibly 
mean that ambulance bodies will be fitted 
to some of the truck chasses to meet the 
needs of the U. S. Health Service. 

Likewise, the Departments of the Interior, 
Commerce, Labor, etc., are expected to ask 
for considerable numbers of vehicles. all of 
which can be turned over to the different 
government agencies under the Act of Con- 
gress which authorizes the Secretary of War 
to meet any such requisitions. Consequently 
it appears at this time that there will be very 
few vehicles, if any, remaining to be offered 
for resale to the manufacturers. 
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General Motors Sales $326,044,755 
(Continued from page 867) 


selected to build a special type rotary engine 
which was afterward abandoned, Liberty 


motors were being delivered within five 
months from the time the contract was 
taken. The high standard of excellence of 


the product of these divisions has every- 
ones been recognized. At the time the 
armistice was signed there were orders for 
over 10,000 Liberty ‘aircraft engines on the 
books and 2528 meg A —— were actu- 
ally c eted an elivered. a4 
any onan -Cnaeeh-W itor: Division, oper- 
ating an entire plant on trench mortar shells, 
reached a production of 20,000 per day. T = 
division holds the record as the larges 
producer of these shells in America. Sub- 
stantially every claim against the govern- 
ment has been satisfactorily adjusted. ve 
The development of the tractor business is 
continuing most satisfactorily, and produc- 
tion of Samson en is ex- 
be reached shortly. | ce 
ey the year — corporation acquired 
i interests: 
ae ge ye B of Chevrolet Motor pee a 
Delaware corporation (except 450,000 1? 
of General Motors Corp. common —e = 
of May 2, 1918, paying therefor $28,268, 
par value of common stock. 


i 0 

he common capital stock $1,000.00 

ot anne of the Janesville Machine Co.. 
Janesville, Wis., on July 1, 1918, paying 


therefor $1,000.000 in cash. 


A controlling interest on July 1, 1918, in 
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the no par value common stock of the 
Scripps-Booth Corp., paying therefor through 
an exchange of securities on the basis of 
one share of General Motors common stock 
7 = shares of no-par value Scripps-Booth 
StOCK, 

All of the capital stock of Chevrolet Motor 
Co. of Canada, Ltd., the McLaughlin Car- 
riage Co., Ltd., and the balance of the 
capital stock of the McLaughlin Motor Car 
Co., Ltd., not already owned by the corpo- 
ration, as of Nov. 1, 1918, paying therefor 
$4,900,000 par value common stock and $550,- 
000 in cash. 

All the assets of United Motors Corp., sub- 
ject to liabilities, as of Dec. 31, 1918, paying 
therefor $29,869,200 par value debenture 
stock, $9,956,400 par value common stock, 
and 106,000 shares of United Motors stock 
owned by General Motors Corp., plus an 
amount in cash equal to the dividends on 
the debenture and common stock subsequent 
to Oct. 1, 1918. 

All the preferred and common stock of 
Lancaster Steel Products Co. and $1,566,000 
par value of General Motors debenture stock 
as of Dec. 31, 1918, paying therefor $1,617,- 
500 par value common stock and $500,000 par 
value debenture stock. . 

All of the ($387,100 par value) Harrison 
Radiator Corp. preferred stock as of De: 
31. 1918, paying therefor $387,100 par value 
debenture stock and $38,710 in cash. 

There was authorized an issue of $24,000,- 
000 par value of common capital stock, which 
was sold without expense to the corporation, 
for $28,800,000 subject to the right of the 
common stockholders to subcribe therefor. 


STi 


The corporation has adopted a bonus plan 
under which stock of the corporation is dis- 
tributed each year as a reward to its em- 
ployees, including employees of subsidiary 
companies, who have contributed to its suc- 
cess in a special degree, by their inventions, 
ability, industry, loyalty or exceptional serv- 
ice. It is hoped thereby not only to com- 
pensate services rendered, but also to 
encourage further efforts by making its em- 
ployees partners in the corporation’s pros- 
perity. Under the bonus plan, the amount 
which may be distributed each year is de- 
termined by taking 10 per cent of the net 
earnings of the corporation after deducting 
therefrom an amount equal to 6 per cent on 
the capital invested. The bonus plan is in 
no sense a “profit sharing plan’”’ in the mean- 
ing of that term as generally used. There 
was awarded for the year 1918, under this 
plan, a total of 24,334 shares of the common 
capital stock of the corporation, at a cost 
=. pay corporation of approximately $2,- 
798, " 

The outlook for the coming year is most 
promising. Since the signing of the armis- 
tice and the subsequent liquidation of the 
war contracts, which your corporation was 
engaged in, the plants and facilities have 
been reconverted in an incredibly short time 
to their regular lines of activity, and as a 
result the manufacturing operations are con- 
siderably advanced. as is evidenced by the 
showing for the first quarter of 1919; the 
number of cars, trucks, and tractors sold to 
March 31, 1919, inclusive, being 82,456: the 
net profits before deducting Federal taxes 
are estimated at upward of $20,000,000. 





Contnnnet Comparative Consolidated Balance Sheet of General Motors Corp. and Subsidiary Companies as 


of Dec. 31, 1918 and 1917 
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counts receivable 
Inventories at cost or leSS........--- 


91,137,512.59 


46,559,394.15 





Total Current and Working As- 


sets 


PR OE $183,415,828.09 


$80.275,577.84 





Deferred expenses 


$762,651.85 


$854,494.61 depreciation 





Good-will, patents, copyrights, etc.... 


$35,714,893.45 


$11,971.603.48 


expenditures 





Total 


$299,489,335.73 


$133,789,724.47 
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Capital Stock: : 
Debenture stock (authorized $150,- 


General Motors Corporat:cn proportion thereof 
Preferred dividends for 


of 6% 




















Income Account for Twelve Months Ended Dec. 31, 1918 


Net profits after deducting all expenses of manufac- 
ture (including maintenance) 
istration, as well as ordinary taxes, insurance and 


selling and admin- 


$35,504,576.41 


Less: Provision for Federal taxes and extraordinary 


20,113,548.19 
$15,391,028.22 


$14,825.530.19 


12 months at rate 


$1,180,901.00 


739,566.00 1,920,467.00 


















ne aes ‘of General Motors icant Undivided profits for 12 months ended Dec. 31, 1918.  $12,905,063.19 
Less: in treasur x at a , 
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Purchase Money Bonds...........+-+++: 


Outstanding Capital Stock (par value) 
and surplus of subsidiary companies, 
being the portion not owned by 
General Motors Corporation: 

Capital Stock 
Surplus 


$225,000.00 


$2,960,400.83 
427,754.20 


NOTE—The various tangible and intangible assets acquired by the 
corporation during the year were valued and written on the cor- 


poration’s books at the same aggregate amount as they had been 


carried on the books of 
amounts are in excess of 
General Motors Corporation issued in 
in an addition to 
corporation, as shown above. 

The properties of the Chevrolet Motor Company of Canada, Ltd., 


difference results 
$540,500.00 
859,083.18 





Total 


$3,388,155.03 


$1,399,583.18 Motor Car Company, 





the corporations so purchased. As these 
the par value of the securities of the 
payment for such assets, the 


the surplus account of the 


The McLaughlin Carriage Company, Ltd., and The McLaughlin 
C Ltd., which were acquired during the year, 
were appraised and the book values adjusted to agree therewith. 
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Will United States Hold . 
Trade in the Argentine? 


WASHINGTON, April 11—Asking the 
question, “Will the United States hold its 
present trade in Argentina?” Commer- 
cial Attaché R. S. Barrett at Buenos 
Aires states that while this country will 
lose business which will be diverted to 
Europe, on the other hand imports to 
Argentina of automobiles, motor trucks, 
parts and accessories should increase. 
He points to the fact that the war de- 
creased imports on these commodities 
and that the great demand now will prob- 
ably be filled by the United States. 

His report states that American manu- 
facturers are beginning to study, know 
and meet the requirements of the Argen- 
tine buyer, and with the establishment 
of two branches of important national 
banks of the United States in Argentina, 
together with the general adoption of 
trade acceptances, has made the financing 
of shipments to Argentina easier, and 
allows the American manufacturer to 
grant the credit necessary to compete 
with other countries. 

He also states that American concerns 
are establishing branch houses in Argen- 
tina which sell automobiles and parts di- 
rectly, and that this is encouraging trade. 
Furthermore, large Argentine concerns 
heretofore were controlled by large Euro- 
pean capital, but are now buying in the 
United States, locating buyers in this 
country, and will probably continue their 
trade. 

The United States, says the report, 
should be placed on a parity with Euro- 
pean nations in the matter of shipping 
and freight rates, must train young men 
for foreign service, must adopt some plan 
to protect the Argentine buyer from un- 
scrupulous and unreliable merchants, and 
should invest American capital more 
freely in South American securities of 
proven worth. 





French Tractor Trials 

PARIS, March 25—Agricultural trac- 
tor trials will be held in Lorraine about 
the end of May, and also in Alsace, near 
Strasbourg, at the end of September. 

The Lorraine competition is scheduled 
for the neighborhood of Metz, where the 
earth is of a heavy nature. The Stras- 
bourg trials will take place in light Alsa- 
tian soil. 

These competitions are open to allied 
and neutral nations. 


Kansas City Tractor Club Annual Dinner 

KANSAS CITY, April 14—The Kan- 
sas City Tractor Club, with a member- 
ship of 29, gave $112,000 for the tractor 
show here this year, it was stated in the 
report of Guy H. Hall, secretary of the 
club, read at the annual dinner at the 
Hotel Muehlebach. The club is composed 
of managers of factory branches and dis- 
tributers of tractors and tractor-drawn 
tools. The fifth annual Kansas City trac- 
tor show was planned for February, 1920, 
and Mr. Hall was elected secretary of 
the club and manager of the show for 
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another year. Other officers elected 
were: President, R. F. Crawford; vice- 
president, M. R. Vorhees, and J. A. Keat- 
ing, R. W. Johnston, Harry Kaufmann, 
G. T. O’Maley and L. T. Yount, directors. 


Wichita Demonstration Date Pushed 
Forward 


CHICAGO, April 12—It is likely that 
the Wichita tractor demonstration, which 
was scheduled for the week of July 21, 
will be held instead during the week of 
July 14. The advance in date is prob- 
ably because of land conditions. The 
demonstration is being staged by the Na- 
tional Implement and Vehicle Associa- 
tion, of which E. W. McCullough is sec- 
retary and general manager. 


Tractors Needed in France 


WASHINGTON, April 12—Farm trac- 
tors are urgently needed in France, ac- 
cording to a report received by the United 
States Department of Labor, and es- 
pecially those of the heavier types cap- 
able of plowing land that has lain fallow 
for the last four years and which is prac- 
tically buried under a growth of thistles 
2 ft. high. 

Lifting Canadian Import Restrictions a 
Spur to Trade 

DETROIT, April 12—Reports coming 
from Ottawa telling of the lifting of re- 
strictions on the importation of automo- 
biles into Canada by the War Trades 
Board of Canada, if true, are going to 
cause a great boom in the export busi- 
ness of Detroit automobile makers. 
Customs officials at Windsor, Ont., De- 
troit’s port of entry into the Dominion, 
have received no official notice of such 
action, however, and, in the meantime all 
war restrictions as pertaining to cars of 
the $1,250 class and over are still in full 
effect. 

The effect of the lifting of the British 
war embargo on Canadian goods, thus 
giving the Canadian manufacturers 
practically free access to all parts of the 
British Empire, is already stimulating 
Canadian as well as United States auto- 
mobile makers for renewed activities. 
Detroit manufacturers see in the lifting 
of the embargo an open road to the Brit- 
ish market. This,coupled with the decision 
of the Crown customs officials at Wind- 
sor, who hold that an assembled ear. 
even if assembled from parts made in the 
United States, may be considered a Cana- 
dian car if assembled by Canadian labor, 
is bringing many branch plants to Wind- 
sor and is causing Canadian part makers 
to plan plant extensions. 

It is stated at the Border City Chamber 
of Commerce, Windsor, that a number of 
Detroit automotive factories are con- 
templating Canadian branches. 

The Paige-Detroit Motor Car Co. has 
just announced its intention of establish- 
ing a Canadian assembly plant for its 
cars and trucks. R. D. McCain, traveling 
representative of the Paige Co., is in 
Canada looking over the situation and 
preparing data on the advisability of 
such a move. 
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Truck Delivery Possibilities 
in South America 


BUENOS AIRES, April 1—Purchas- 
ing representatives have come from 
Chile to the United States to purchase 
60 motor trucks to replace all horse 
carts in the delivery system of Val- 
paraiso and Rio Santiago, Chile. In 
South American cities the municipal 
meat delivery has been generally carried 
on by horse vehicles, but since the start 
of the war there has been a growing 
sentiment in favor of motor trucks. 

The city of Buenos Aires is a typical 
example of this practice, in which beef 
from municipal slaughter houses at one 
end of the city is delivered by horse carts 
to the retail butchers of the city. Buenos 
Aires uses from 220 to 250 horse carts 
in this service, and the delivery must be 
accomplished by 11 a. m. each day. At 
present these carts are owned by differ- 
ent concerns, and the thought is that 
they could all possibly be replaced by 
motor vehicles. What seems to be the 
greatest objection to the motor vehicle 
is that the work does not require the 
trucks for the entire day, and to use 
them eventually would mean employing 
them in some other work that portion of 
the day not needed for meat delivery. 
This calls for some interchangeable fea- 
ture of bodies, which has not as yet been 
worked out successfully. 

It was estimated recently that approxi- 
mately 100 motor trucks of 3-ton ca- 
pacity would be needed in this service in 
Buenos Aires alone, as approximately 310 
tons of meat have to be delivered each 
day. The longest trips are 25 miles and 
the average would approximate 10 miles. 
Now that the war is over more attention 
is being given to this matter than form- 
erly. 


Exhibit at Venezuela 


WASHINGTON, April 11—The Na- 
tional Exposition of Venezuela will be 
held May 15-June 1, and manufacturers 
of automobiles, motor trucks, farm trac- 
tors and parts and accessories will be 
permitted to exhibit their goods. 


To Hold Pan-American Meeting 


WASHINGTON, April 12—A _ meet- 
ing of the Pan-American commercial con- 
ference will be held here either late in 
May or early in June, and plans are beinz 
arranged by the Pan-American Union to 
invite commercial and financial experts 
to attend. It is expected that more than 
1000 representatives of the various 
American republics will be present. Ses- 
sions will be held at the building of the 
Pan-American Union here. 


Trade With German Austria Permitted 


WASHINGTON, April 9—Automo- 
tive manufacturers can now export auto- 
motive products, excepting those of a 
military nature or character, into German 
Austria, according to announcement 
made by the War Trade Board. Any 
commodities exported must be intended 
solely to supply domestic needs in that 
country. 
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G. M. Proposes Plan 


for Savings 


Will Set Aside Dollar for Dollar 
With Employees—Classes 
Mature in 5 Years 


DETROIT, April 14—The General Mo- 
tors Corp. has inaugurated a savings 
and investment plan for the benefit of 
employees of General Motors Corp. and 
subsidiary companies. At the annual 
meeting of stockholders to be held April 
30 in Wilmington, Del., an amendment to 
the by-laws, calling for the operation of 
this plan, will be submitted. Only such 
stockholders as are on record at the close 
of business, April 9, are entitled to vote 
on the amendment. The plan has already 
been approved by the officers and direct- 
ors. It aims to encourage and assist all 
employees in the saving and investment 
of money and to afford them opportunity 
to become stockholders and share in the 
development of the business. Excerpts 
from the plan follow: 

All employees who have been in the em- 
ploy of the corporation or its subsidiaries for 


3 months or more are eligible to participate 
in the plan. Each employee shall have the 


right to pay into the savings fund each year: 


an amount not to exceed 10 per cent of his 
wages or salary, and in no event shall the 
amount so paid exceed $300 per annum. 
Payments must be made in amounts of $5 or 
multiples thereof. , 

The corporation will also establish an 
Employers’ Investment Fund, and will pay 
into such fund an amount equal to the total 
net payments made by the employees into 
the savings fund. The corporation will 
credit interest semi-annually at the rate of 
6 per cent per annum upon all amounts paid 
into the funds. ’ 

The savings and investment funds will 
be divided into yearly classes, that is, a new 
class will be formed each year to be desig- 
nated “Class of 1919,” “Class of 1920,” 
“Class of 1921,” etc, and each class will 
mature 5 yr. from the date of its formation ; 
thus the Class of 1919 will mature on Dec. 
31, 1924, the Class of 1920 will mature on 
Dec. 31, 1925, ete. : 

The amounts paid into each respective 
class of the investment fund by the corpora- 
tion will be credited over a period of. 5 yr. 
to the individual employees participating in 
the corresponding classes in the Savings fund, 
that is to say: 

One-fifth thereof will be cr:dited 1 yr. after 
the date of the respective payments into the 
savings fund; one-fifth 2 yr. after the date 
of the respective payments into the sav- 
ings fund and so forth. F 

It is the intention of the corporation to 
invest and reinvest the investment fund, 
preferably in common stock of the General 
Motors Corp., but if this is not readily ob- 
tainable, then in such other securities as in 
the discretion of the board of directors may 
seem advisable. cao 

Statements will be rendered periodically 
by the corporation to each employee show- 
ing the status of his account in both the 
savings and investment funds. | : 

Upon giving 15 days’ previous written 
notice, an employee will be entitled to with- 
draw all or any part of the amount to his 
credit in both the savings and investment 
funds. 

Withdrawals must be made in amounts of 
$5 or multiples thereof. In case of with- 
drawals, the amount so withdrawn by the 
employee shall be deducted from his most 
recent payments into the savings fund, and 
from the credits in the investment fund cor- 
responding thereto, if any. In addition, he 
shall forfeit the payments made by the cor- 
poration into the investment fund correspond- 
ing to the payments withdrawn by him from 
the savings fund, except to the extent that 
such payments have been credited to him in 
the investment fund, and such forfeitures 
shall be charged against his investment 
fund account. Such forfeitures, however, 
shall net revert to the corporation but shall 
remain in the investment fund to be dis- 
tributed among the employees at the ma- 
turity of the class as provided in Section ‘‘b” 
ot paragraph 11 hereof. 
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In the event of the death of an employee, 
his legal representatives shall be entitled to 
receive immediately, in cash, the full amount 
standing to his credit in the savings fund 
plus a like amount to be paid from the in- 
vestment fund. 

As previously stated, each class will ma- 
ture in 5 yr. after its formation and at the 
maturity of each class each employee will 
be entitled: 

(a) To withdraw, in cash, the total amount 
to his credit in the savings fund; and 

(b) Hither to withdraw, in cash, the total 
amount to his credit in the investment fund 
or to receive his proportion of all securities 
and cash them in the investment fund of that 
class, including all forfeitures made by em- 
ployees who have withdrawn money from the 
class during the 5-yr. period as provided in 
paragraph 9 hereof. 

Each employee’s proportion in distribution 
will be in the ratio that his total credit in the 
class bears to the total credit of all em- 
ployees in the class at maturity thereof. In 
case of fractional shares, adjustment will 
be made in cash, valuing stock at current 
market prices. 

Should an employee so desire, he may 
leave with the corporation all or any portion 
of the amount of cash he is entitled to re- 
*ceive upon the maturity of each class. The 
corporation will hold such cash subject to 
his right to withdraw upon 15 days’ written 
notice and will credit his account with in- 
terest thereon, semi-annually, at the rate 
of 6 per cent per annum. 

Likewise, should an employee so desire, 
the corporation will have the stock which he 
receives at the maturity of each class, trans- 
ferred to his name and hold the certificates 
in safekeeping for his account, which cer- 
tificates will be delivered to him on demand. 


Money Refunded on Leaving Employ 


If an employee leaves the service of the 
corporation of his own volition or is dis- 
missed from such service, such employee 
will be paid in cash an amount equal to the 
Same amount as said employee would receive 
if electing to withdraw said savings at that 
time. However, if the employee so desires, 
the corporation may in its discretion, if it 
determines his record to be satisfactory, con- 
tinue such employee as a beneficiary under 
this plan to the extent that said employee’s 
+ > daaaas to the date of dismissal entitle 

im. 

The corporation shall have the right to re- 
instate any employee who shall have lost 
his membership in any class if in its judg- 
ment the circumstances surrounding the loss 
of such membership are such as to warrant 
reinstatement. 

While the corporation proposes a continu- 
ance of this plan from year to year, the di- 
rectors shall have the right, from time to 
time, to modify or entirely repeal the plan, 
or to discontinue the receiving of payments 
hereunder, either temporarily or perma- 
nently. However, no modification of this 
plan shall in any way affect the rights of 
employees hereunder insofar as they may 
apply to payments theretofore made. 


Jobbers to Hold Exhibit 


CHICAGO, April 15—There will be a 
business exhibit of the Automotive 
Equipment Association in this city the 
latter part of October or first part of 
November in connection with the annual 
meeting, as was planned last year and 
dropped because of the war. This was 
decided at a meeting of the board of 
directors Tuesday. The matter af admit- 
ting other than members will be decided 
at the Hot Springs meeting June 2-6. 
Last year it was voted to admit out- 
siders if there was any space left after 
members were taken care of. 

An exhibit committee was named, con- 
sisting of R. R. Englehart, Davenport, 
Iowa, chairman; N. H. Oliver, Chicago; 
Fred Campbell, St. Louis; R. A. Strana- 
han, Toledo; J. S. Proctor, Minneapolis; 
L. P. Halladay, Streator, Ill. 


The name of the Ways and Means 


Committee was changed to Board of Gov-: 


ernors. Discussion of the handling of 
the revenue tax was left for the Hot 
Springs meeting. 


873 


Industrial Relations 
Principles 


U. S. Chamber of Commerce 
Takes Up Problem and Lays 
Down Thirteen Rules 


WASHINGTON, April 14—Concrete 
realization of the new problems that em- 
ployers must face is brought directly to 
them by means of a referendum vote on 
principles of industrial relations request- 
ed by the Chamber of Commerce of the 
United States. The Chamber has pre- 
pared a statement of 13 principles, fol- 
lowing a study of industrial relations by 
a special committee. It is placing these 
13 principles together with pros and cons 
before its members. 

The conduct of industrial enterprise 
with regard to both employer and em- 
ployee, adjustment of industrial rela- 
tions, employment, organization, repre- 
sentation, wages, production and admin- 
istration of employment and management 
of labor form the basis of these prin- 
ciples, which are as follows: 


_1. Industrial enterprise, as a source of 
livelihood for both employer and employee, 
should be so conducted that due considera- 
tion is given to the situation of all persons 
dependent upon it. 

2. The public interest requires adjustment 
of industrial relations by peaceful methods. 

3. Regularity and continuity of employ- 
ment should be sought to the fullest extent 
possible and constitute a responsibility rest- 
ing alike upon employers, wage earners, and 
the public. 

4. The right of workers to organize is as 

clearly recognized.as that of any other ele- 
ment or part of the community. 
5. Industrial harmony and prosperity will 
be most effectually promoted by adequate 
representation of the parties in_ interest. 
Existing forms of representation should be 
carefully studied and availed of in so far as 
they may be found to have merit and are 
adaptable to the peculiar conditions in the 
various industries. 

6. Whenever agreements are made with 
respect to industrial relations they should be 
faithfully observed. 

_7. Such agreements should contain pro- 
vision for prompt and final interpretation in 
the event of controversy regarding meaning 
or application. 

8. Wages should be adjusted with due re- 
gard to the purchasing power, of the wage 
and eto the right of every man to an op- 
portunity to earn a living at fair wages, to 
reasonable hours of work and working con- 
ditions, to a decent home, and to the enjoy- 
ment of proper social conditions. 

_ 9. Fixing of a basic day as a device for 
increasing compensation is a subterfuge that 
should be condemned. 

10. Efficient production in conjunction with 
adequate wages is essential to successful in- 
dustry. Arbitrary restriction on output be- 
low reasonable standards is harmful to the 
interests of wage earners, employers, and 
the public and should not be permitted. In- 
dustry, efficiency and initiative, wherever 
found, should be encouraged and adequately 
rewarded, while indolence and indifference 
should be condemned. 

11. Consideration of reduction in wages 
should not be reached until possibility of re- 
duction of costs in all other directions has 
been exhausted. 

12. Administration of employment and 
management of labor should be recognized 
as a distinct and important function of man- 
agement and accorded its proper responsi- 
bility in administrative organization. 

13. A system of national employment 
offices, with due provision for co-operation 
with existing state and municipal systems, 
can be made, under efficient management, 
and if conducted with due regard to the equal 
interests of employers and employees in its 
proper administration, a most helpful 
agency, but only if all appointments are made 
strictly subject to the Civil Service law and 
rules. Policies governing the conduct of a 
national system of employment offices should 
be determined in conjunction with advisory 
hoards — national, state and local — equally 
representative of employers and employees. — 
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Picture Range of Heavy Oil Engines 
for Variety of Uses 


Joint Meeting of S. A. E. and Society of Mechanical Engineers Discusses 
Problems of Design, Including Ignition, Carburetion 


and Thermal 


NEW YORK, April 15— Various 
phases of the subject of heavy oil engines 
were illuminated at the joint meeting of 
the American Society of Mechanical En. 
gineers, New York Branch, and the So- 
ciety of Automotive Engineers, Metro- 
politan Section, which was held at the 
Automobile Club of America on April 9. 
Dr. Charles E. Lucke of Columbia Uni- 
versity was in the chair, and led off with 
a general discussion of the subject. He 
said that each of the two societies rep- 
resented at the meeting was interested 
in internal combustion engines. This en- 
gine is particularly adapted to transpor- 
tation purposes, on account of the con- 
centration of the liquid fuel, the fact 
that there is no residue left after the 
fuel burns, and that the engine lends it- 
self to a great variety of forms, from the 
light aircraft engine on the one hand to 
the heavy marine engine on the other. 
The idea of the meeting was to give a 
sort of picture of the range involved in 
the application of heavy oil engines. 
There were two possible solutions of the 
problem of internal combustion engines, 
one being that of adapting the fuel to 
the engine and the other that of adapt- 
ing the engine to the fuel. The fuels 
we are using range very widely in price, 
from about 30 cents per gallon for gaso- 
line to a few cents per gallon for fuel 
oil. Then, there are a number of pos- 
sible fuels which, though not extensively 
used at present, offer certain possibili- 
ties, such as alcohol and benzol. Gen- 
erally speaking, the lighter the fuel the 
easier it is to make an engine that will 
handle it successfully, and vice versa. If 
we design our engines to consume a fuel 
of some particular kind the inevitable 
consequence is that, as the demand for 
that particular fuel rises, the price in- 
creases, and then someone else will make 
an engine that will burn a different fuel. 


Gasoline and Kerosene Costs 


In a paper prepared by E. W. Dean 
of the Bureau of Mines, and read at the 
meeting by J. S. Smoots, the statement 
was made that the manufacturing or pro- 
cessing cost is about the same for gaso- 
line and kerosene. The selling cost is 
largely determined by the proportion be- 
tweeen the supply and demand, the cost 
of manufacture being small. Mr. Smoots 
exhibited samples of gas oil and of 
residuum fuel oil, the former being light 
in color and the latter dark. : 

Prof. H. Diederichs of Cornell Univer- 
sity was to have given a talk on the de- 
velopment of the heavy oil engine, but 
was unable to be present, and so Prof. 
Lucke spoke on the subject instead. He 
said that in the early days of liquid fuel 
the light constituents of petroleum were 
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a drug on the market. It was a very 
easy matter to make an engine that 
would run on these very volatile fuels, 
all that was necessary being to have a 
hole in the air pipe through which some 
of the liquid fuel could be drawn in with 
the air. As the supply of this volatile 
constituent decreased a somewhat heavier 
oil had to be used, and this required a 
carbureter and heat supply. With the 
pre-heating of the fuel and air there 
came a loss in volumetric efficiency. 
Next, new types of engines were intro- 
duced, in which some part of the com- 
bustion chamber wall was kept at a high 
temperature. This was known as the 
hot surface type of engine, and was de- 
veloped chiefly in England. The fuel was 
injected in the form of a spray. Unfor- 
tunately this type of engine, in the early 
days, fouled up very quickly. The great 
difficulty, however, with the hot bulb or 
hot surface type of engine was that it 
was given to pre-ignition. This resulted 
in a low mean effective pressure. Fuel 
consumption also was excessive, which 
was largely due to the fact that the 
mixture was not homogeneous, some 
parts of the charge being practically 
pure air and other parts pure gas. 

Injection of the fuel at the end of the 
compression stroke did away with the 
difficulty of pre-ignition and permitted 
of very much higher compression. Late 
injection, according to Dr. Lucke, is a 
fundamentally important feature. There 
are components of crude oil which have 
a decomposing temperature below their 
vaporizing temperature. If the spray is 
very fine, and if it is sufficiently well 
scattered through the air, then a solid 
fuel mixture or oil spray mixture will 
explode, and we can adapt the engine to 
any fuel we can get. The question then 
naturally arises, “Can the same sort of 
engine be developed for heavy work, such 
as the propulsion of motor ships and for 
light work such as motor tractors, trucks 
and automobiles. The speaker did not 
attempté¢to answer this question, but inti- 
mated that it was one of the problems of 
the future to adapt the automotive en- 
gine to heavier fuels. 

Another one of the papers of the eve- 
ning was by J. M. Hunt, research engi- 
neer of the Dayton Engineering Labora- 
tories Co. Mr. Hunt started out by say- 
ing that his firm believed in prepared- 
ness, and it had looked to them that in 
a very few years there would not be fuel 
enough for the automobiles that would 
then be in use, so they got into the sub- 
ject to find out what that would do to 
the ignition problem. The subject of ef- 
fective ignition could really be divided 
up under four headings, namely, start- 
ing, distribution, vaporization and burn- 
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ing of fuel in the engine, and Mr. Hunt 
proceeded to discuss these four problems 
in succession. The problem of starting 
is not confined to getting a couple of 
explosions in the cylinder, but getting 
the cylinder up to its normal tempera- 
ture. A pre-heater, used to pre-heat the 
inlet header, would give the desired re- 
sult, and Mr. Hunt referred to some ex- 
periments with the Good pre-heater, 
which had been described by Dr. Lucke 
in a paper read before the S. A. E. some 
two years ago. Another method of solv- 
ing the problem of starting was to carry 
two different fuels, a light fuel for start- 
ing and a heavy fuel for general running. 
Problems of distribution are encountered 
only in multi-cylinder engines. Proper 
distribution can be attended to after the 
charge has left the carbureter, and it 
seems best to incorporate the vaporizing 
device in the engine itself. The Good 
pre-heater previously referred to has 
been extensively tested on a Ford car, 
fitted with a kerosene carbureter, which 
has been run 20,000 miles in two years. 
During this time there has been no me- 
chanical trouble, though it has been 
necessary to decarbonize the cylinders 
and to renew the crankcase oil slightly 
more frequently. The pre-heater has 
also been tested on a Buick car, which 
has been run about 12,000 miles to date. 


Problems of Vaporization 


Vaporization can be discussed under 
two headings, viz., loss in volumetric effi- 
ciency due to heating and the necessity 
for scrubbing the air against a rough 
surface. This scrubbing of the air means 
a further loss in volumetric efficiency, 
and consequently in the horsepower out- 
put. 


When it comes to the burning of heavy 
fuel in an automobile type engine, the 
most characteristic feature is that the 
engine is apt to develop a knock. This 
leads us to the question of what a knock 
is. It was formerly supposed that a knock 
was generally due to pre-ignition, but 
this theory was disproved by experiments 
at the Dayton Laboratory, and the fact 
established that knocking is due to a sort 
of deterioration. Mr. Hunt said that if we 
want to get rid of crankcase oil pollution, 
we shall have to raise the temperature of 
the combustion chamber still higher, and 
this will further reduce the volumetric ef- 
ficiency. It will undoubtedly be necessary 
before long, to devise automotive engines 
that will operate on gas oil. What is 
really needed is a sort of priorities board 
which will tell us just what percentage of 
all the fuel available, say 5 years hence, 
can be had for automotive apparatus. 


A paper by Mr. Goldingham of the De 
La Vergne Refrigerating Co., on the 
heated metal type of heavy oil engine, 
was read by the chairman. Mr. Golding- 
ham said that this type of engine was 
often erroneously called a semi-Diesel. 
Twenty years ago a British manufactur- 
er of internal combustion engines offered 
a prize to any employee who could pro- 
duce a heavy oil engine which would run 
continuously for 10 hours without stop- 
page. Now it was a common experience 
to have engines of the heated metal type 
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operate continuously for six months 
without stoppage. Great improvements 
had been made in this type of engine in 
recent years, which might be summarized 
briefly under the following headings: (1) 
More thorough atomization of the fuel, 
which was injected either by air pressure, 
or by the solid or mechanical method; (2) 
improved construction of the vaporizing 
chamber; (3) force feed oiling; (4) cor- 
rectly designed air starting mechanism; 
(5) improvement of the vaporizor lamp. 

The rest of the papers of the evening 
dealt chiefly with the application of heavy 
oil engines to the wooden ships of the 
U. S. Emergency Fleet Corporation dur- 
ing the war. Most of the engines used 
were of the hot-surface type, and it ap- 
pears that considerable trouble was ex- 
perienced, which, however, was ascribed 
to causes not directly connected with the 
engines. For instance, much green tim- 
ber was used in the construction of these 
ships, and the engine bearers often would 
warp out of place to such an extent that 
the engine supports would break. Also, 
it was necessary to get a great many en- 
gineers for tending to these engines, and 
as no experienced men were available, 
green hands had to be employed. 


National Assn. of Truck Sales Managers 


to Continue 


PHILADELPHIA, April 15—The Na- 
tional Association of Motor Truck Sales 
Managers will continue as a separate 
body and devote its energies and atten- 
tion to the problems of merchandising 
trucks, as hitherto. This decision was 
reached at the convention of the associa- 
tion held at the Bellevue-Stratford Hotel 
on Friday and Saturday, after careful 
consideration of many proposals and sug- 
gestions to do otherwise, and to cast its 
lot, through affiliations, with other 
bodies. 

It was also decided to appoint a com- 
mittee to take up the question of organ- 
izing an association of truck dealers. 
The committee will determine whether it 
will be better to strive for the results 
which such a dealers’ organization would 
yield through a separate truck dealers’ 
association or through the co-operation 
of the sales managers’ association with 
the National Automobile Dealers’ Asso- 
ciation. This committee will report at 
the next convention, which will be held 
in Detroit. Future meetings of the as- 
sociation will be purely executive in char- 
acter. They will be devoted solely to 
discussion of truck-selling problems. 

New members were elected to the asso- 
ciation as follows: The Vim Motor Truck 
Co., Fulton Motor Truck Co., Noble 
Truck Co., Parker Motor Truck Co., 
Menominee Motor Truck Co., J. C. Wil- 
son Co., Velie Motors Corp., Canadian 
Ford Motor Truck Co. and Corbitt Motor 
Truck Co. 


Reo Returns to Pre-War Hours 


LANSING, April 14—The Reo Motor 
Car Co. will return to its pre-war work- 
ing schedule April 19, calling for 9 hours 
a day with half day Saturdays. During 
the war period it operated on a 10-hr. 
schedule. 


AUTOMOTIVE INDUSTRIES 


. THE AUTOMOBILE 
Sees Possibilities in 
Turbines 


Dake Believes They Hold More 
Promise Than Do Any 
Reciprocating Engines 


CHICAGO, April 12—At the meeting 
of the Mid-West Section of the S. A. E., 
yesterday, the possibilities of steam 
and gas turbines for vehicle propulsion 
were discussed in a paper presented by 
Charles W. Dake, chief engineer of the 
Pyle-National Co., manufacturers of 
steam turbines for train lighting. Mr. 
Dake has spent many years in designing 
turbines of small size and believes that 
the turbine offers more for the steam- 
driven vehicle than does the steam en- 
gine. 


The steam turbine has many features that 
make it particularly fitted for the propulsion 
ot motor vehicles, said Dake. The turbine 
will operate perfectly under initial steam 
pressures and temperatures of superheat far 
higher than that under which is it possible 
to operate any other type of fluid motor for 
the reason that there are no moving surfaces 
contracting stationary surfaces within the 
turbine structure, thus taking advantage of 
the efficiency gained by the use of high pres- 
sures and high superheat. Due to the ab- 
sence of the friction within the turbine, it is 
not necessary that internal lubrication be 
provided, and by the elimination of internal 
lubrication, the exhaust steam is free from 
oils and greases; consequently the water of 
the condensed exhaust steam from the tur- 
bine can be returned to the steam generator 
(boiler) without fear of injury thereto. 

The turbine, being a high speed machine, 
requires a system of reduction gearing. This 
can readily be accomplished with but slight 
power loss. A pair of properly generated 
herring bone gears having a reduction ratio 
of 10 to 1 has a power loss less than 1 per 
cent. 

While the steam turbine can be readily 
made reversible, due to its high speed and the 
time required to bring the rotor at rest and 
start it revolving in a reverse direction, it is 
advisable to provide gearing for this pur- 
pose. 

Unlike the reciprocating engine, the effi- 
ciency of the steam turbine remains constant 
throughout its life. This is due to the fact 
that no packing is required to prevent leak- 
age of high pressure steam and the absence 
of wear to parts operating under the steam 
pressures and actions. 

The mounting of a turbine rotor in its 
bearings and the lubrication of the bearings 
is very much more simple than is possible 
with either the reciprocating steam or gaso- 
line engine. Ball bearings lend themselves 
admirably to high speed turbine operation. 
The size bearings required for a 40-hp. tur- 
bine of the type described below can be 
operated successfully at speeds as high as 
60,000 r.p.m. or peripheral velocities of the 
turbine rotor of approximately 1832 ft. per 
second. 

The steam turbine is commonly thought of 
as a constant speed and constant load ma- 
chine, which, in order to obtain high effi- 
ciency, should be operated at high velocities 
and under constant pressure. This is true of 
most of the present designs of turbines. 

However, with proper design and construc- 
tion, the turbine will give a high efficiency 
at greatly varying speeds, loads and pres- 
sures. This is accomplished by so designing 
the turbine that the velocity of the steam 
jets or motive fluid which exceeds the ve- 
locity of the rotor shall be entirely absorbed 
by the rotor’s steam passages. and the steam 
will come to rest in relation to the movement 
of the rotor at the instant of its exit, regard- 
less of the velocity of the rotor or the ve- 
locity of the steam jet. 

The dimensions of the rotor, exclusive of 
the shaft, for a 40-hp. turbine designed to 
operate under 1500 lb. gage pressure of 
steam, or rather the velocities derived from 
that pressure, would be 7 in. in diameter and 
{ in. long. and would weigh but 7 Ib. The 
complete turbine, exclusive of external fit- 
tings, would weigh less than % lb. per brake 
horsepower. } 

The torque delivered to the turbine rotor of 
the tyne in mind increases with the decrease 
in velocity of the rotor, and decreases with 


* times reaching 2000 lb. per square inch 
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the increase of the velocity. In other words, 
the velocity of the steam jet is absorbed by 
the rotor regardless of whether it is revolv- 
ing slowly, or at top speed; therefore, a 
vehicle propelled by ,a steam turbine, as 
above, can be started from rest and will 
traverse grades at reduced speeds and as 
well, if not better, than will one propelled 
by a reciprocating steam engine. 

There is at the present time considerable 
activity among inventors and engineers to 
produce a turbine that can be operated by 
the impulse of the explosive combustion of 
such a mixture as is used in the reciprocat- 
ing internal combustion engine. This ac- 
tivity, however, seems to be confined to only 
types and designs of turbines in use at the 
present time and no effort, it appears, is 
given to lines of new thought. This, in the 
writer’s opinion, is a mistake, for it is im- 
possible to produce a turbine employing 
buckets which will withstand the impact of 
high temperatures such as are delivered by 
the gasses of combustion. 

However, there is under process of devel- 
opment a turbine of great promise designed 
to overcome many present obstacles, and to 
provide higher efficiency than is given by the 
sas engine. Unfortunately, the writer is not 
at liberty to disclose the details of this ma- 
chine owing to the conditions of the patent 
rights both in this country and abroad, which 
might be jeopardized by so doing. Never- 
theless, a brief description of its possibilities 
and operation will be more in order than its 
construction. : 

The flexibility of this turbine is as great 
as that of the steam turbine, which I have 
previously referred to. It will operate at 
any speed from one revolution per minute 
to the bursting speed of the rotor. The com- 
pression of the gas, which is very high—at 
is 
accomplished without mechanical means, and 
this while the turbine is at rest. 

The initial ignition is accomplished by 
means of a spark from a battery of two dry 
cells and then continued .by means of a hot 
tube, which, if desired,-: may be kept hot 
during stops and for long periods of time. 
Regardless of weather conditions, the time 
required to start the turbine is almost in- 
stantaneous, and in no case would it be 
greater than 30 seconds. .The turbine can be 
started from rest, doing away with all start- 
ing mechanisms: 

The starting torque is greater than that 
of the reciprocating stedm engine of equal’ 
yower, operating under permissible steam 
pressures. A 40-hp. turbine. complete, in- 
cluding ignition system, gas compression 
means, controls and shaft coupling, will de 
velop one actual brake horsepower for each 
2 hb. of its weight when operated at permis- 
sible speeds. : 


William J. H. Strong of the Strong En- 
gineering Co., Chicago, the other speaker 
of the evening, presented the plans that 
were developed for the Government for 
steam power plants in airplanes. Mr. 
Strong’s company designed for the gov- 
ernment aviation officials a steam plant 
which at 15,000 ft. altitude weighed 
about 9 or 10 lb. This included engine, 
boiler, condensing system, auxiliary 
pumps and the electrical equipment, the 
horsepower of the plant being 580. The 
engine operates on the uniflow principle, 
and in appearance resembles the King- 
Bugatti. The boiler is a water tube type, 
having the individual tubes welded into 
sections and the sections welded to head- 
ers. 





$3,199,828 Waste Materials Sold by Army 


WASHINGTON, April 11—Waste ma- 
terials sold by the army during the eight 
months ending Feb. 9, 1918, totaled 
$3,199,828, and included: 

Per Cent of 
, Total Amount 


Collected Sold 
from June 30, 


Collected, Sold, 1918, to Feb. 
Lb. Lb. Value 28, 1919 

Non-ferrous 

metals: 4,644,443 4,608,877 $532,536 99 
Hides .. 712 687 149 96 
Tron ....37,877,4384 23,847.772 182,343 &2 
Teather. 2.170.289 277.029 4.877 18 
Mise. .. 6.370.173 16.723,981. 403.711 282% 
Rubber. 2.905.527 1.531.029 72,910 53 
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Nos. 22 to 24 over 40 in. to 44 in., 80c. per 100 Ib. 
3iank Sheet Extras to Apply to Narrow Widths: 


Materials Market Prices — — 
Gasoline: Up River, fine, Ib. .56 
Acids: Fabric, Tire (17% oz.): Auto, gal. ....... 24% Up River, coarse, 

— , 68 to 70 gal..... 30% MS secede aloes uchem .34 
Perimiic, WD. ..+<. 02 - .03 Sea Is., combed, sq. yd. 1.40 Lard: Island, fine, Ib.... .4714- .48 
Phosphoric (85%) Egypt, combed, sq. yd. 1.25 Pri it al.2.5 

RT aaa d 35 - .39 Egypt, carded, sq. yd. 1.20 Ex No Deel 9s -1.00  —‘Shellac (orange), Ib. .60 - .64 
Sulphuric (60%), Peelers, combed, sq. yd. 1.10 Linseed, gal. .....1.45 -1.48 1 
M seneucedseses -008 Peelers, carded, sq. yd. .85 naam et ing (crude): ; SPO, BR. oo 002 +++ 06% 
; “uw Kansas, bbl. ...2.25 
Aluminum: oe ‘eo? eetbcnens 50 sg bbl. ...4.00 Steel: 
ase), arr rerrr Ty -0 
OS, TBs. 0 cccvccas 29 - .31 a 95 Angle beams and 
Sheets (18 gage or Pra i eae channels, Ib. ... .03 
TBEGD,, TOs - «cease 42 Graphite: hebher: Automobile sheet 
Antimony, Ib. .... .06%4- .06% ‘ ubber: (see sp. table). 
Copion, Te. cscices .09 - .22 saitilie rm 
’ r= Plantation: Cold rolled, lb.... .0625 
Madagascar, Ib. .. .10 - .15 . : Hot rolled, Ib 039 
Burlap: Mexico, Ib. ....... 03% First “" pale , wine Saati te ecianie ana 
: ' ’ CHENG, Wicescce 4 9 . re e 
oy ee ry aes = ee 04%- .05 Brown crepe, thin, FIM cocccesersceeses k= oe 
, " nis clear, Ib........ 44 Tungsten, lb. ...... 1.00 
Smoked, ribbed 
Copper: Leather: sheets, Ib...... 48% Waste (cotton), Ib.. .12%- .17 
Elec., Ib. ......... -15%- .1b% re 25 - .41 
psc a iaeraran Ue 5%4- 15% POIGNOS, TD. ...ccccee 0 
Lake. Ib. 2 ee AUTOMOBILE SHEET PRICES 
a (Based on No. 22 Gage. Other gages at usual differentials) 
bs) sie: ECE iTS 1 a OM eee ames a ‘ss a, 
Primes when 
| MARKETED PRODUC TION Seconds up to 
CONSUMPTION =====—= | * | 15 per cent 
| Primes only are taken per 
| per 100 Ibs. 100 Ibs. 
Automobile body stock..:............. $5.95 $5.85 
Automobile body stock, deep stamping 6.20 6.10 
| Automobile body stock, extra deep 
UII. cade pute nccicacmusveceues 6.45 6.35 
Hood, flat, fender, door and apron, or 
| splash guard ‘StOCK..... 0 6ccccicccces 6.05 5.95 
| Crown fender, cowl and radiator cas- 
| ing, extra deep stamping......... 6.55 6.45 
| Crown fender, cowl and radiator cas- 
| ing, deep stamping. .............- 6.30 6.20 
Automobile Sheet Extras for Extreme Widths: 
| Nos. 17 and 18 over 36 in. to 44 in., 10c. per 100 lb. 
Nos. 19 and 21 over 36 in. to 44 in., 30c. per 100 Ib. 
Nos. 22 to 24 over 26 in. to 40 in., 40c. per 100 Ib. 
25. , ra 
JAN FR MAR APR MAY JUNE JULY AUG SEPT OCT NOY DEC JAN. FEB MAR 


m6 sani Oiling, 10c. per 100 Ib. 
Patent leveling, 25c. per 100 Ib. 
Estimated monthly fluctuations in marketed production Resquaring, 5 per cent of gage price after quality, finish and 
d sumption of crude petroleum in the United ae AO SNe DENS SEEN. 
= receiv, J E Seconds 10 per cent less than the invoice Pittsburgh price for 
States during 1918 and the first two months of 1919 corresponding primes. 








Automotive Securities on the Chicago ieee at Close, April 12 


Net 

Bid Asked ase ial . Bid “ae ch ve RUBBER ‘STOCKS 
Auto Body Company..... 9 10 Motor Products Corp...... Net 
Briscoe Motor Car com... 13 = oe Nash Motors Co. com.... 230 250 ee ; ; Bid Asked Ch’ge 
Briscoe ‘Motor Car pfd.... 50 65 ” Nash Motors Co. pfd...... 95 100 a Ajax Rubber Co.......... 78% 79% +4% 
*Chandler Motor Car..... 140 142 +14 National Motor Co........ 15 20 Sa Firestone T. & R. com....144 148 a5 
Chevrolet Motor Car......199 201 +10 Packard Motor Car com. .122 125 +2 Firestone =. & R. pid....100 102 a 
Cole Motor Car Co........ 93 105 “s Packard Motor Car pfd... 99 101 ~ Fisk Rubber Co. com..... 137 142 +29 
Gontinental Motors com... 7% 84 pa Paige-Detroit Motor com.. 28% 29% = Fisk Rubber ist pfd...... 100 105 nee 
*Continental Motors pfd.. 96 99 —2 Paige-Detroit Motor pfd.. 8% 9% aa Fisk Rubber 2nd pfd...... 137 142 +30 
Edmunds & Jones com.... 15 20 x Peerless Motor Truck..... 21 23 — Fisk Rubber 1st pfd. conv.105 110 +6 
Edmunds & Jones pfd..... 75 90 ~ Pierce-Arrow M. Car com. 49% 50% +3% Goodrich, B. F., COM. 2.4 66% 67% +1% 
Electric Storage Bat...... 69 71 és Pierce-Arrow M. Car pfd..102 104 Pa Goodrich, -. ae 106% 1071. ie 
Federal Motor Truck..... 34 36 Ks Premier Motor Corp. com. 5 os Goodyear T. & R. com....270 275 
Fisher Body Co. com..... 58 60 +2 Premier Motor Corp. pfd.. .. 75 oe Goodyear T. & R. 1st pfd. 105% 107 ” 
Fisher Body Co. pfd...... 92 94 ae Prudden Wheel Company... 18 19 oe Goodyear T. & R. 2nd pfd.107 108% + 
Ford Motor of Canada... .285 295 - Reo Motor Car Co........ 233%, 24% +% Kelly Springfield com..... 126 127 +The 
General Motors com...... 175% 176% +5%4 Republic M. Truck com... 39% 41% a Kelly Springfield 1 pfd.... 95 97 oe 
General Motors pfd....... 911% 93% +1% Republic M. Truck pfd... 91 95_ Sai, Lee Tire & Rubber Co.... 27 28 +2 
Hupp Motor Car com..... 8% 8% +l, Saxon Motor Car com.... 6% 856 +% Marathon Tire & Rubber. 55 75 +3 
Hupp Motor Car pfd...... 96 99 <. Scripps-Booth Corp. ...... 21 25 ‘se Miller Rubber Co. com... .170 175 —) 
Kelsey Wheel Co. com. 35 37 a Stewart Warner S. Corp.. 91 93 +1% Miller Rubber Co. pfd....102 104 = 
Kelsey Wheel Co. pfd.. cae oe 95 ae Stromberg Carburetor Co.. 38 40 = Rubber Products Co....... 125 130 —4 
Manhattan Electric S. com. . 48 ea Studebaker Corp. com.... 65% 663% +1% Portage Rubber Co. com..158 162 a 
Maxwell Motor com....... * 385 % 39% +1% Studebaker Corp. pfd..... 94 97 o. Swinehart T. & R. Co.... 97 81 —§ 
Maxwell Motor ist pfd. 67 68% +2% *Stutz Motor Car Co...... 56 57 +5% U. S. Rubber Co. com.... 86% 87% +8 
Maxwell Motor 2nd pfd.. 30% 31% Bai United Motors Corp...... 455g -475% +5 *U. S. Rubber Co. pfd....111% 112% + 5¢ 
McCord Mfg. com......... 3: 36 +] White Bieter CO. ..ccccces 5556 565, +1%% 
McCord Mfg. pfd.......... o 95 — Wilys-Overland com. .... 29% 30% +% —— 


Mitchell Motor Co........ 27 31 a Willys-Overland pfd. ..... 92 93 ne *Ex dividend. 
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British Westinghouse 
Control to Vickers 


Through Absorption of Metropoli- 
tan Carriage Company in Deal 
Involving $132,500,000 


LONDON, April 1—One of the big- 
gest business deals in which British in- 
terests have figured for some time is the 
absorption by what is known as the 
Vickers interests of the Metropolitan 
Carriage & Wagon Co. The event here 
referred to is not of interest to the motor 
trade in itself, but the latter company 
recently acquired a controlling interest in 
the British Westinghouse Co., Manches- 
ter. This company, aiming at a variety 
of output, is. interested in the British 
replica of the Pittsburgh company’s 
dynamo and starter for vehicles. 

This new step by the Vickers Co. 
through a subsidiary company in their 
own group, concerned with the B.L.1L.C. 
(late Bosch) magneto, dynamo and 
starter, is likely to involve the cessation 
of the corresponding Westinghouse lines. 
Otherwise there would be virtual com- 
petition between these rival wares. 

The B.L.I.C. manufacturing side is be- 
ing transferred from London to a factory 
in Birmingham, until recently used by 
the Electric & Ordnance Accessories Co. 
Up to this time this company has built 
the Wolseley Co.’s Stellite car, the com- 
plete manufacture of which, however, is 
be‘ng arranged for in the Wolseley Co.’s 
now much extended factory. 

The amalgamation or absorption of the 
Metropolitan Carriage company’s busi- 
ness involves a capital of $132,500,000, 
which will give some idea of the vast 
financial resources of the Vickers group. 
Many people read into this expansion of 
the Vickers interests the intention to be 
prepared for quitting armaments manu- 
facture, if necessary, in favor of a whole- 
sale concentration on peace industries. 
By the way, it is reported that the 
Wolseley and Vickers interests have ar- 
ranged an alliance with a Japanese engi- 
neering company, who will build Wolseley 
cars for its Far East territories. 


New English Insurance Company 
Emphasizes Service 


LONDON, April 1—The Motor Union 
Insurance Co., one of the leading insur- 
ance organizations in writing motor car 
insurance, has entered the garage and 
repairshop field. This move comes as 
retaliation to the Motor Trade Associa- 
tion, which some years ago formed an 
insurance company as an independent 
venture for the benefit of its members as 
well as for the revenue obtained. As the 
membership of the M. T. A. is large and 
increasing, the move of this new insur- 
ance company means that the number of 
garages and repairshops will increase. 

The insurance company has chosen the 
subject of service as one of the require- 
ments of its garages and repairshops. 
Hitherto service has been a sort of coun- 
sel of perfection, but the Motor Union 
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Insurance Co.’s scheme makes it obliga- 
tory, and also imposes the condition that 
the garages favored with its patronage 
shall conform to its standard of equip- 
ment and facilities for repairing; etc. 

The alternative to these conditions will 
be for the local dealer to send his work 
to one of the Union’s pivotal depots, as 
they are to be called, and he will be al- 
lowed a trade abatement at a fixed rate 
or per cent off the price levied on pri- 
vate customers. 

Each pivotal depot will be a center for 
an associated group of repairers and 
dealers, approved by the Union Insur- 
ance Co., which seems to imply that mem- 
bership of the M. T. A. will be a ban 
on membership in the new company’s 
pivotal scheme. 

Public and private motorists will be 
the gainers by the proposed competition, 
much of it centering in the quality of 
service benefits of the competing parties. 
Hitherto there can be no gainsaying the 
fact that the M. T. A. has been regarded 
by ordinary motorists as being more con- 
cerned in pushing up and maintaining 
prices than in securing a common stand- 
ard of high grade service. The new 
issue seems a favorable opportunity to 
set this matter right. 


English Truck Company Adds 6-Cylinder 
Car 


LONDON, April 1—The Straker- 
Squire Co., manufacturer of the Straker- 
Squire truck, has purchased one of the 
Government war factories and plans to 
concentrate on the manufacture of a 6- 
cylinder car in addition to one or more 
sizes of trucks. 

The new Straker-Squire “six” with 
cylinders 80 x 130 has them as separate 
castings. The reason for reverting to the 
separate cylinder as compared to the 
block type is that there is not so much 
danger of hot spots developing in the in- 
dividual cylinder as in the block type due 
to difficulties incidental to misplaced 
cores and the irregular flow of metal in 
the block. The car has dial on the dash 
showing the speed of crankshaft rotation 
and the speedometer is driven from the 
gear-box. 

The factory purchased occupies 14 
acres and was bought at $700,000, which 
is more than the original cost of con- 
struction and equipment by the Govern- 
ment. Formerly the Straker-Squire Co. 
had a factory at Bristol which was re- 
cently sold to the Cosmos Engineering 
Co., Ltd., which concern at that time had 
interests in the 6-cylinder car and in re- 
ality developed it. The Cosmos company 
entirely disposed of its interests and is 
now developing a new car employing a 
radial engine which also carries several 
other earmarks of airplane development. 
Roy Fedden, who designed the Straker- 
Squire 6-cylinder car, remains with the 
Cosmos Company. 

Aluminum Castings Operations 

MILWAUKEE, April 12—The Alu- 
minum Castings Co., Cleveland, probably 
will discontinue its Manitowoc plant on 
May 1 and divide the operation between 
its works at Cleveland and Detroit. 
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No Guarantee for 
English: Tires 
Solid Tires to Be Judged by Per- 


formance, Not Guarantee, Is 
Reason for Decision 


LONDON,. April 1—The abandonment 
of a guarantee on solid rubber tires by 
the British tire makers has naturally 
aroused a good deal of criticism, and 
many business organizations.do not know 
just why this step was taken. The guar- 
antee of 10,000 miles on these tires had 
its origin in the early days of the motor 
truck when tire costs were about. as fluc- 
tuating as the mileage was varied. At 
that period, too, the initial cost of a set 
of truck tires was a much more serious 
item than latterly, being often sufficient, 
in the event of a premature collapse of 
two or more of a set, to preclude the ve- 
hicle concerned from showing a profit on 
a year’s turnover. It is now frequently the 
experience of users that a set of tires 
go far beyond the mileage guaranteed. 

Reasons assigned for the decision to 
withdraw the guarantee of mileage are: 


That it leads users to expect the guar- 
anteed mileage and nothing more; that it 
tends towards the production of a _stereo- 
typed tire, just capable of fulfilling the 
guarantee and no more; encourages care- 
lessness on the part of the driver, who re- 
gards the responsibility for the tire as solely 
that of the maker; and that it is neces- 
sarily hedged about by technical conditions 
and stipulations, which in some circumstan- 
ces are difficult to see. 

The British Rubber Tire Manufacturers’ 
Association for the future will be content to 
allow their products to be judged by the 
service given as distinct from merely guar- 
anteed. : 

Considerable assistance in regard to these 
points is expected from systematic collective 
research and the British Rubber & Tire 
Manufacturers’ Research Association. which 
is now in process of formation. 


Twin City 12-20 Kerosene Tractor 
(Continued from page 839) 


worm and sector type of steering gear 
of generous proportions is mounted on 
the right-hand side of the transmission 
case, and runs jn oil. The size of the 
steering wheels, and a liberal gear re- 
duction, coupled with the light weight of 
the tractor and the weight distribution, 
make it a very easy machine to handle 
in the field. Stops are provided on the 
front wheel tie rod to limit the maxi- 
mum turning angle of the front wheels. 

The belt pulley is 16 in. in diameter and 
has a 6-in. face. It is mounted on the 
left-hand end of the first countershaft, 
and is removable. The linear belt speed 
is 2700 ft. per minute. 

The front end of the tractor is sup- 
ported through coil springs upon a drop- 
forged steel front axle of I section, with 
reversed Lemoine steering heads. This 
axle swings vertically on: a center pivot. 
The front wheels have rolled-steel flanged 
rim 34 in. in diameter and 6 in. wide. 
The wheelbase is 84 in., and the weight 
of the tractor stripped is 4000 Ib: 

Field tests have proved that a load of 
35 per cent in excess of the rating can 
be easily sustained, and the engine when 
running at its governed speed of 1000 
r.p.m. will develop a maximum of 35 
b. hp. on kerosene. 
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Dawson to Manage Gary Truck 


GARY, IND., April 12—A number of 
important additions have been made to 
the personnel of the Gary Motor Truck 
Co., although the officers remain un- 
changed. Frank Dawson has been ap- 
pointed general manager of the company. 
He was formerly factory manager of the 
Randolph Motor Truck Co., Chicago; was 
later with the Mogul Truck Co., St. 
Louis, and in 1916 was appointed factory 
manager for the Master Truck Co. E. 
Von Rakowski has been appointed chief 
engineer, and has been closely associated 
with Dawson for several years past. 
Theodore B. W. Zumstein has entered the 
sales department. The Gary company 
has just closed a contract with the Cooper 
Motor Co., Kansas City, with branches in 
Omaha, Tulsa and other western and 
southwestern cities for more than a mil- 
lion dollars’ worth of Gary trucks, to be 
delivered within the next 12 months. The 
company will operate as a factory branch 
and will have exclusive sales of Gary 
trucks in Missouri, Arkansas, Oklahoma, 
western Iowa, Nebraska and _ South 
Dakota. 


Frank W. Haskell, president of the 
Carborundum Co., Niagara Falls, N. Y., 
died April 2 at Daytona, Fla. His death 
was due to heart failure. 


J. G. Lude, for six years purchasing 
agent of the Falls. Motors Corp., She- 
boygan Falls, Wis., has resigned to be- 
come assistant general manager of the 
Lewis Steel Products Co., Toledo. An- 
gelo R. Clas, formerly -secretary-treas- 
urer of the Falls company, has been 
president and general manager of the 
Lewis company since Jan. 1. 


C. H. Margell, formerly assistant gen- 
eral manager of the Monarch Governor 
Co., Detroit, has become associated with 
LeRoi Co., maker of car and tractor en- 
gines, Milwaukee, as assistant chief in- 
spector. 

G. H. Hamilton, Milwaukee, has been 
appointed manager of the new export de- 
partment of the Federal Rubber Co., 
Cudahy, Wis., which has been established, 
with headquarters at the Federal com- 
pany’s eastern headquarters, 38 and 40 
West Sixty-second Street, New York 
City. The export business heretofore 
was handled through the general offices 
at Cudahy. . 

R. T. West has been appointed sales 
manager for the Hession Tiller & Trac- 
tor Corp., manufacturer of the Wheat 
tractor. 


Duplex Adds Sales Engineers to Staff 

BROOKLYN, N. Y., April 11—V. N. 
Barton has been added to the sales engi- 
neering department of the Duplex Engine 
Governor Co., and will cover Pennsyl- 
vania and the southern states. R. Weston 
Doherty has a similar position covering 
New York, New Jersey and New Eng- 
land territories. 
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Clyde Export Representative on 
Business Tour 

NEW YORK, April 11—In order to 
keep more closely in touch with their 
foreign dealers and conditions in the Far 
East, P. W. Gaylor has left on a trip 
through that territory for the Clyde Cars 
Co. He will visit China, Japan, Siam, 
the Federated Malay States, Straits Set- 
tlements, Dutch East Indies, India, etc. 


Horning to Speak at Detroit 

DETROIT, April 12—At the April 25 
meeting of the Detroit Section of the 
Society of Automotive Engineers H. L. 
Horning, chief engineer and _ general 
manager of the Waukesha Engine Co., 
Waukesha, Wis., will deliver a talk en- 
titled “Tractor Engines.” The meeting 
will be held in the ballroom of the Hote] 
Pontchartrain. 


John A. Glaspy, who has been manager 


of the Kelly-Springfield Tire Co. at its 
Milwaukee branch, has resigned to be- 
come assistant general sales manager of 
the International India Rubber Corp., 
South Bend. 


C. W. Whitston, until recently sales 
manager of the Panhard Motor Truck 
Co. of Grand Haven, Mich., has been 
made district sales manager for the Nel- 
son Motor Truck Co., Saginaw. He will 
handle the Southwest territory, . with 
headquarters in Los Angeles, Cal. 


J. F. Fernihough, formerly district rep- 
resentative for the Bethlehem Motor 
Truck Co. in the Middle West, will be in 
charge of the Northwest territory sales 
of the Nelson Motor Truck Co. Chicago 
will be his headquarters. 


Raymond A. Long, chief engineer of 
the Columbia Motors Co., who for two 
years was engaged in Government work, 
assisting in designing the Militor truck, 
has returned to Detroit and resumed his 
duties with the Columbia company. 


C. K. Sincebaugh has severed his con- 
nection as sales engineer with the trac- 
tor equipment division of the Remy Elec- 
tric Co., and is associated with the Rex 
Machine Co., Chicago, as general man- 
ager. 

H. H. Burger has taken charge of the 
Stewart Products Co., Cleveland, as man- 
ager. This company, which has been 
operated as a Stewart-Warner factory 
branch, has been changed to a service 
station. 
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National Designer Is Back 


INDIANAPOLIS, IND., April 12— 
Lieut.-Col. William Guy Wall has re- 
turned to assume his connection as vice- 
president and chief engineer of the Na- 
tional Motor Car & Vehicle Corp. He 
has been chief engineer of the National 
factory for 15 years. He headed that sec- 
tion of the ordnance department charged 
with design, construction and mainte- 
nance of armored cars, tanks, ammuni- 
tion trucks and artillery tractors. 


Allen of Austin Co. Returns to England 


NEW YORK, April 15—C. H. Allen, 
manager of the sheet metal department 
of the Austin Co., Birmingham, England, 
and who has been in this country for 
several weeks purchasing presses for 
body manufacturers in production quan- 
tities, returned to England this week. 
Mr. Allen has been in sheet metal work 
for 20 years and has been making a com- 
plete study of the different American 
plants in addition to having ordered 7 
special presses for body production work. 
These are to be used in connection with 
the production work of Austin Model 20, 
one of the British war cars. 


Pogue Now With Division of Mineral 
Technology 


WASHINGTON, D. C., April 12 
Joseph E. Pogue, formerly connected 
with the Bureau of Oil Conservation, 
which has recently ceased activities, is 
now connected with the Division of Min- 
eral Technology in the United States Na- 
tional Museum. This division is carrying 
on educational work with special refer- 
ence to the mineral industry. Mr. Pogue, 
while with the Bureau of Oil Conserva- 
tion, gave much attention to the question 
of possible supply of crude oil. 


Edge to Re-enter British Industry 


LONDON, April 1—S. F. Edge, one of 
the best known figures in the British 
motor industry, until his withdrawal 7 
years ago from the Napier organization, 
is expected to return to the industry now 
that his 7 years’ contract to refrain from 
enterprise in the motor trade has ex- 
pired. He is expected to take up the 
manufacture of a fully equipped car that 
will list at $1500. 


C. F. Rouz2, formerly sales manager 
for the Knox-Martin Tractor Co., has 
been placed in charge of the sales pro- 
motion department of the General Mo- 
tors Truck Co., Pontiac. 


Charles Kuehn, who has been with the 
Packard advertising department for a 
number of years, has been put in charge 
of advertising and sales promotion de- 
partment of the Packard Detroit branch. 


K. W. Macrae, for the past 5 years in 
charge of.the Canadian sales for the 
Saxon Motor Car Corp., has tendered his 
resignation, ‘to take effect at once. 
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Chalkis Will Make Lock Washers 

DETROIT, April 12—The Chalkis 
Manufacturing Co., organized during the 
war by Hugh Chalmers and W. C. Kiser 
to manufacture guns for the Government, 
and whose war operations were brought 
to a sudden halt before they were well 
started by the signing of the armistice, 
will shortly enter the automotive parts 
field. The company will start the pro- 
duction of lock washers within 30 days, 
and later other lines will be added. 

The present Chalkis plant on Mack 
Avenue has been sold. Nearly $500,000 
worth of machinery designed for muni- 
tion work will revert to the Govern- 
ment. The Detroit Culto-Tractor Co. 
first proposed locating in the Chalkis 
plant, but this plan was abandoned some 
time ago. 

The Chalkis Co. will move into the 
down-town district, having leased the 
sixth and seventh floors of a new Power 
building. At a recent election of officers 
Hugh Chalmers was elected president; 
W. C. Kiser, vice-president and general 
manager, and A. W. Lott, secretary and 
treasurer. Mr. Lott comes to the Chalkis 
company from the office of A. W. Wal- 
lace Co., brokers. 


International Rubber to Increase Output 
200 Per Cent 


SOUTH BEND, IND., April 12—G. W. 
Odell was elected president and treasurer 
of the International India Rubber Corp. 
at a meeting of the board of directors, 
and he will also continue the general 
management of the company. Other of- 
ficers are: Vice-president, Peter E. 
Studebaker; secretary, J. A. Bennett. 
The officers and C. W. Truxell and J. W. 
Ridge form the board of directors. 

It was decided at the meeting to go 
ahead with the plans made last year to 
extend the length of the main building 
to 967 ft. This extension with additional 
equipment will increase the output of the 
plant about 200 per cent. 


Arrow Grip Capital Increased to $500,000 


GLENS FALLS, N. Y., April 12—The 
Arrow Grip Mfg. Co., Inc., has increased 
its capital from $100,000 to $500,000, and 
is at present erecting a new factory here. 


Aluminum Goods Spending $1,250,000 on 
Plant Additions 


MANITOWOC, WIS., April 14—The 
Aluminum Goods Mfg. Co., with branch 
factories in Two Rivers, Wis., and New- 
ark, N. J., will this year invest approxi- 
mately $1,250,000 in the enlargement of 
the Two Rivers and Manitowoc plants. 
Contracts have been awarded for three 
new buildings at Two Rivers, and an- 
other contract will be awarded for a 
5-story addition, 160 x 280 ft., here dur- 
ing the coming week. The Two Rivers 
buildings are: Plant No. 1, 50 x 320 ft., 
3 stories; plant No. 4, 60 x 300 ft., 4 
stories; warehouse, 44 x 137 ft., 3 stories. 
The present works here and at Two 
Rivers each employs more than 1500 
operatives. 
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Japanese Truck Manufacturer Organized 


DETROIT, April 11—A Japanese com- 
pany is being organized to manufacture 
motor trucks in that country. Through 
Gaston, Williams & Wigmore, New York 
City, this company is placing orders with 
Detroit automotive firms for parts for 
several experimental trucks which it pro- 
poses to assemble at once. The company, 
with $2,500,000 capital, is buying en- 
gines, transmissions, steering gears, 
wheels, clutches and other parts. Cut- 
ting, Armistrong & Smith and the Grey 
Motor Co. of this city have received pre- 
liminary orders for this material and are 
nreparing shipments for New York. 


Swedish Company Enlarges Plant 


WASHINGTON, April 11—The Scania 
Vabis Works, Malmo, Sweden, have com- 


* pleted additions to their factory enabling 


them to manufacture complete automo- 
biles. This company, which manufac- 
tures gas engines and electric motors, 
turned out a production in 1917 valued at 
$1,622,000. 


G. M. Absorbs Michigan Crankshaft 


LANSING, April 12—The Michigan 
Crankshaft Co. is the latest organization 
to be added to the General Motors hold- 
ings. By this deal the National Engi- 
neering Co., Saginaw, which was owned 
by the Michigan Crankshaft Co., auto- 
matically becomes General Motors prop- 
erty. Much of the grinding work of Lan- 
sing General Motors companies will be 
handled in the new plant. 

The Michigan Crankshaft Co. was or- 
ganized ten years ago with a capitaliza- 
tion of $50,000. This was later increased 
to $200,000. With the additional capital 
it bought the National Engineering Co. 
at Saginaw. J. W. Wilford will remain 
at the head of the company, and will con- 
tinue the management of both Lansing 
and Saginaw plants. 


Branch of General Asbestos Moved 


CHICAGO, April 12—The Chicago 
branch of the General Asbestos & Rubber 
Co. has been moved into new and larger 
quarters at 14 North Franklin Street. 


Porter-Cable Buys Lathe Company 


SYRACUSE, April 12—The Porter- 
Cable Machine Co. has purchased the 
business of the Mulliner-Enlund Tool Co. 
and will move the latter company’s equip- 
ment to the Porter-Cable plant. The 
production of Mulliner lathes will be con- 
tinued. . Both Mulliner and Enlund will 
be connected with the Porter-Cable or- 
ganization. 
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Moon Victory Model in Production 


ST. LOUIS, April 14—The Moon Mo- 
tor Car Co. is now in production on its 
new Victory model, which is to sell at 
$1,685, and which was first exhibited at 
the St. Louis show. It is a 5-passenger, 
118-in. wheelbase car, equipped with a 
3% x 4 6-cylinder Continental engine. 


New Jumbo Model 


SAGINAW, MICH., April 11—The 
Nelson Motor Truck Co. is getting into 
production on a new 2-ton tractor. The 
tractor has a 108-in. wheelbase. All 
specifications are the same as the regular 
Jumbo truck. The tractor will be mar- 
keted in connection with 3 to 5 and 5 to 
7-ton semi-trailers as a 6-wheel unit for 
heavy-duty work. 

This company also proposes to bring 
out a new 344-ton truck in about 90 days. 
The new truck will have a T-V Buda en- 
gine, Clark axles, four-speed transmis- 
sion, unit power plant with drive torque 
rods and a _ pressed-steel frame. The 
manufacture of the regular 2-ton model 
will be continued. 


New 1!2-Ton Selden Ready for Delivery 


ROCHESTER, April 14—The Selden 
Truck Sales Co. will commence deliveries 
of its new 11%4-ton worm-drive model on 
April 21. It is equipped with a 3% x 5 
Continental Red Seal engine with high 
tension magneto and Stromberg car- 
bureter. It will sell for $2,185. Tires 
are 34 x 3% single, front, and 34 x 5 
single, rear. Pneumatic equipment is 
extra. The wheelbase is 140 in. and the 
length of the loading space 9 ft. 6 in. 


Shipping Board to Use Wisconsin 
Engine Plant 


RACINE, WIS., April 14—A_ lease 
taken by the United States Shipping 
Board, Emergency Fleet Corp., of the 
plant of the defunct Wisconsin Engine 
Co. at Corliss, will not affect the posses- 
sion held by the Corliss Motor Truck Co. 
of one of the group of buildings which it 
uses as a factory. The Shipping Board 
will use the plant for assembling, storage 
and shipping vessel parts, machinery and 
equipment. The lease is for 5 years. 


National Tractor Now GO 


CEDAR RAPIDS, April 14—The Na- 
tional Tractor Co. has changed the name 
of its product from National to GO, and 
is bringing out a*new machine similar 
to its older model but equipped with a 
Waukesha 4% x 5% engine. 


D. & L. Will Mak2 Mechanical Appliances 


MILWAUKEE, WIS., April 14—The 
D. & L. Mfg. Co. has been organized at 
Milwaukee with an authorized capital 
stock of $50,000 to manufacture tools, 
dies, fixtures and general mechanical ap- 
pliances. The incorporators are Henry 
C. Dorn and Herman L. Luedke. 
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Calendar 


February — Chicago. Interna- 
tional Automobile Mfrs. 


SHOWS 
April 16-19 — Waynesburg, Pa. 


+May 31—Indianapolis, Indian- 
apolis Motor Speedway 


May 10-17—Bristol, Va.-Tenn. 
Cars, Trucks, Tractors, 
Airplanes and Accessories. 
Bristol Chamber of Com- 
- merce. Cc. W. Roberts, 


*July 5—Cincinnati, O., Speed- 
TRACTOR SHOWS way. 
April 23 - 25 — Walla Walla, *July 19—Uniontown, Pa. Speed- 
Wash. Sectional Tractor way race. 
Manager. Demonstrations. *July 26—Sheepshead Bay, L. I. 
May 15-June 1—Venezuela. Na- May 5—Sacramento, Cal. Sec- Speedway race. ‘ 
tional Exhibit of Vene- tional Tractor Demonstra- *Aug. 15—Middletown, N. Y. 
zuela. tions, Demonstration Dirt track event. 
June 2-6—Hot Springs, Va. Con- Field. ™ iia ate! Sel 
vention, Automotive June — Denver, Col. Sectional Aug. rac 23—Elgin, Ill. Road 
Equipment Assn., Home- Tractor Demonstrations. 


stead Hotel. : July—Wichita, Kan., Automo- 
*Oct. 15—Paris. Grand Palais, tive Committee of Na- 


. 


*Aug. 23—Sheepshead Bay, L. I. 
Speedway race. 


International Automobile tional Implement Assn. *Sept. 1—Uniontown, Pa. Speed- 
Mfrs. Congress. Aug. 18—Aberdeen, S. D. Sec- way race. 
Nov. 7-15— London. Olympia tional Tractor Demonstra- *Sept. 20—Sheepshead Bay, L. I. 
Motor Car Exhibition—So- tions. Speedway race. 
ciety of Motor Mfrs. and ’ 
Trades. RACES *Sept. 27—Allentown, Pa. Dirt 
December—Brussels. Interna- track event. 


April 24—San Bernardino, Cal. 


tional Automobile Mfrs. Rim of the World Hili 


*Oct. 1—Cincinnati, O. . Speed- 


Automobile Dealers’ Assn. e Congress. Ay Assn., 500 miles. : 
of Greene Co., Armory. Feb. 23-Mar. 6 — Birmingham, *June 14—Sheepshead Bay, L. 
Frank L. Hoover, Mgr. ag British Industries I. Speedway race. 

air. 


April 17, 1919 


*Oct. 11—Danbury, Conn. Dirt 
track event. 





+Sanctioned. 
*Tentative dates. 


CONVENTIONS 

April 24-26—Chicago — National 
Foreign Trade Council. 
Sixth National Foreign 
Trade Convention. Con- 
gress Hotel. 

April 28-May 1—St. Louis, Mo. 
Chamber of Commerce of 
United States Convention. 

May i1-June 1—Atlantic City, 
N. J.—Pan-American Aero- 
nautic Convention and Ex- 
hibition — Aero Club of 
America, the Aerial 
League of America and the 
Pan-American Aeronautic 
Federation. 

May-—Washington, Pan-Ameri- 
can Commercial Confer- 
ence, Pan-American Union 
Building. 

June 23-28—S. A. E. Mid-sum- 
mer Meeting. 

Sept. 22-24—Philadelphia, An- 


Congress. : ; nual Convention, National 

January—New York. _Interna- Climb. k beste cnt ’ Association of Purchasing 
tional Automobile Mfrs. +May 17—Uniontown, Pa., prob- *Oct. 4—Trenton, N. J. Dirt Agents, Bellevue-Strat- 
Congress. | ably 112% miles. track event. ford. 


Allen Motor Co. to Boost Production 


COLUMBUS, OHIO, April 14.—The 
Allen Motor Co., of Fostoria and Bucyrus, 
Ohio, will move to Columbus. It is a 
$3,000,000 concern with five plants in 
operation for six years. Its record out- 
put is 5000 cars made in 1916 and its 
pay-roll aggregates $1,000,000 annually. 
The company hopes to boost its produc- 
tion to 20,000 after it is located in its 
new Columbus plants. 

The factories formerly occupied by the 
Columbus Buggy Co., will be occupied by 
the Allen Co. The Scioto Rubber Co. is 
to be absorbed in the deal. The Allen 
Motor Co. is at present employing 500 
men. 


Fordson Dealers Get More 


DES MOINES, April 15—The price of 
the Fordson in Iowa, Nebraska and 
South Dakota, the territory of the Her- 
ring Motor Co., has been advanced to 
$926, f.o.b. Dearborn, Mich., plus han- 
dling charges. The dealer price remains 
as before, giving the dealer about $40 
additional in lieu of an increase in the 
discount. The increase makes the dis- 
count from 15 to 17 per cent. 


Kelsey Wheel Addition 


WINDSOR, ONT., April 12—A build- 
ing permit has been granted to the Kel- 
sey Wheel Co. for the erection of an 
addition to the plant. 


Haynes to Have Capacity for 50 a Day 


KOKOMO, IND., April 12—Work is to 
be begun immediately by the Haynes 
Automobile Co. on the erection of a 
building 150 x 500 ft., 4 stories high, and 
of a new forge shop, 70 x 180, follow- 
ing the recent increase of its capital 
from $3,500,000 to $5,000,000 through the 
issue of $1,500,000 preferred stock at 7 


per cent. Other improvements in the 
plant are to be made, and when all the 
work is completed in the fall the norma] 
capacity of the plant will be increased to 
about 50 cars a day. 


General Motors Truck Co. Finishes War 
Work 


PONTIAC, April 14—The General Mo- 
tors Truck Co. finished its war work in 
January, when 500 trucks were turned 
over to the Government, and is now get- 
ting fair production for commercial 
sales. An average of 30 machines is 
being turned out daily, but plans call for 
a material increase in production during 
May and June. This company, having 
extended its manufacturing facilities 
last year, does not come in for a split of 
the General Motors expansion budget. 


Maxwell to Retire $145,244 


NEW YORK, April 15—The Maxwell 
Motor Co. is shortly to retire $145,244 
of its first preferred stock. This amount 
is now held by the Central Union Trust 
Co. of New York as trustee for the com- 
pany. On May 16 the trust company will 
receive bids for the retirement of not 
to exceed 2880 shares of stock. 


Eagle Officers Changed 


APPLETON, WIS., April 14—Frank 
Saiberlich, president and founder of the 
Eagle Mfg. Co., maker of farm tractors, 
gas engines, etc., has disposed of his in- 
terest and will retire. His brother, 
Oscar, also has sold his third interest, 
but Edward Saiberlich, secretary and 
treasurer, remains a stockholder and of- 
ficer. The new interests are represented 
by August Knueppel, Nicholas Dohr and 
Matt Rossmeissl, all of whom are large 
stockholders in the George Walters Brew- 
ing Co. 


Dorr-Miller Differential Acquires Tool 
Company 

NEW YORK, April 12—The Dorr- 
Miller Differential Co. has purchased the 
interests and plant of the Ward Machine 
& Tool Co., Detroit, and will correspond- 
ingly increase its manufacturing facili- 
ties. A part of the plant will be devoted 
entirely to the special differential for 
Fords. This type is to be distributed 
through county agents who are now 
being appointed. 


Columbia to Double Production 


DETROIT, April 12—The Columbia 
Motors Co., while working on plans for 
a new factory plant, will not build’ this 
year but will lease buildings providing 
sufficient facilities to permit the com- 
pany to double its production. Exten- 
sion plans for doubling its floor space 
would add 100,000 sq. ft. It has orders 
for 1300 cars and contemplates producing 
3000 passenger cars this year. 


Maxwell Completes Last Tractor 


DETROIT, April 11—The last military 
tractor was completed by the Maxwell 
Motor Co. last week, and the company 
is getting back into full peace production 
of cars. The machine finished last week 
was No. 2000, and was a 5-ton model. 
The original contract called for 3000 
tractors, but the early termination of the 
war cut this number by one-third. This 
company has already run its passenger 
car production up to 220 daily. 


New Torbensen Axl2 Officials 


CLEVELAND, April 12—J. O. Eaton 
was elected president, with two vice- 
presidents, W. J. Baxter and C. F. Hep- 
burn, at the directors’ meeting of the 
Torbensen Axle Co. Other officers are: 
Chairman of the board, V. V. Torbensen; 
treasurer, F. A. Buchda; secretary, A. H. 
Ide; assistant secretary, R. C. Hyatt, and 
comptroller, M. M. Risberg. 













































































